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PRiiFACB 


This Com-ilttee was set up hy C-overnraent of India in 
the Ministry of Food, Agriculture, Community^Develonment and 
Cooneration on the recomrr.endation of the Estimates Committee 
in their 48th Renort. The Committee was to estimate the 
availability of minor forest oroducts which had an export 
market or notential, suggest long-term policies with respect 
to the export of these oroducts, recommend steps for 
increasing the availa’-ility of these products and suggest 
specific schemas vith expenditure estimates for the 
development of these ^'roducts. 

After considera’-le correspondence with the State 
Forest Departments, Agricultural Marketing Organisation, 
Ministry of C'^mmerce,'Indian Standards InstitutioiijNational 
Chemical La oratories and other public and private bodies 
and individuals, we v^ere able to collect some data whlch^ 
though inadepupte for the study proposed to^ done by the 
Committee, is the basis of this Report. It has not been 
possible to suggest any specific schemes with estimates of 
expenditure involved for the development of minor forest 
products with an export potential as there was insufficient 
data for this purpose both vith res’^ect to the production 
of these products as well as the markets for them. 

The Committee held four meemings, the last of which 
was on 17th Januarv, 1967, Most of the members attended 
these meetings. 

To all the members of the Committee I express my 
gratitude for their cooperation in the preparation of this 
report. In particular I would like to thank .on behalf of 
the Committee and mvself Dr. Sadgopal, Deputy Director, 
Indian Standards Institution, who so willingly gave the 
Committee the benefit cf his experieiico and wide knowledge 
on the chemistry and marketing of various products dealt 
Afith in the report. 

The preparation rf the report was an added burden 
to the Export Promotion Division of the Ministry of Food, 
Agriculture, Community Development and Cooperation. They 
willingly undertook this burden and thereby made the task 
easier. 


Hari Singh 

Inspector General of Forests 

.hEV/ DELHI 
DECEMBER 22,1967 
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CHAPTER I 


H'lTKODUCTICH. 


Minor forest products consist of a large numAer 
forest nroducts whicii are of economic value b(i^th for 
indigenous consumpticn as well as for export. The word 
"tninor” (forest products) is really a misnomer in that these 
products are in some States a mi£g.or source of revenue. It.Is 
used chiefly to distinguish those products from the ma;j6r 
products which are wood and timber. The importance of .these 
minor forest products is Indicated by their exodrt value whl<4h 
in 1965-66 was worth Rs. 12 crores in foreign exchange. In 
comparison to this, the export of the major forest products 
was only Rs. 3.5 crores. 

2, Realising the importance of the export trade in these 
products, Government of India, on the recoimmendation of the 
Estimates Committee in their 48th Report, decided to set up 
an Ad Foe Committee to go into the problems connected with 
the export of some o-*^ the important forost -products so that 
concerted measuresoouldhe taken to increase their exports. 

A copy of the Government Resolution is at Appendix I. The 
Committee had to collect a considerable amount of information, 
little of which was readily a^vailable. The State Forest 
Departments also did not have the requisite basic data and it 
is necessary that data on the production of important minor 
forest products should collected "'-'y them as early as 
possible so that a detailed sche.no could be made out fnr 

the development of the important minor forest products in the 
country, 

3. One of the maior handicaps in the development of these 
minor forest products is the lack of data on foreign markets 
for them. Some of those products are not well known in 
foreign markots and it is necessary that t.hoy be well advertised 
to create such markets. Another handicap has boon the 
adulteration of those products in the market with the result 
that foreign buyers have no iise for them. The Agricultural 
Marketing Directorate should, therefore, draw up marketing 
standards for each of these products to ensure that only 
quality products are exported. Similarly, the Indian 
Standards Institution should also prepare standards for 

these products so that only standard products are 
exported. 


4 a c * 0 m 
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APPB'DIX I 

1^0, 14-15/64-EP „ 

GOVEPPMBMT GF INDIA , 
i'ilNISTRI OF FOOD Ai'TL AGRICULTtJHE 
(Detjartaent of Agriculture) 

NF^W DELHI,THE • 28T H .TOVBMHER. 1964 


(TO BB PUFLIOH^liD IN THE GAZETTE OF INDIA/_P.A^_HiS£GTIO,N .J) 


R E SOLUTION 


On the recornnioric!^^t5-011 niado hy the Estimates Committee 
in their 4P'th Renort^ the Govermnent of India have decided to 
set up .an Ad^ HoV. Gommitte© with the following composition to 
into the" nrHllemG connected with the exnort of forest 
products with soecial reference to Myiohalans, Walnuts and 
Mushrooms Ho'thac concerted measures may be taken to increase 


their exports; 

1. Shri H.axlJiirighj_ 

Insnector General of Forests , 
Ministry of Food & Agriculture . 

2. Shri R,T. Mirchandanl, 
Agricultural Marketing Adviser to 
the Governmont of India.; 

3. Director of Agriculture, 

"'imachal H^adesh Government . 


Chairman 


Meiuber. 


ti 


4. Chief Conservator of Forests, 
Jammu d:'Kashmir . 


5. Director of A.griculture, 

Ja'omu A SHshmir , 

6 .V Shri F.C . Gera, ” jHlnc e replac ed 

■ Deputy Her ret ary, Min.- of Food <§ Aari. ,.by Shri J.S. 

(Dentt; Agriculture) / ' SarmajJt. Gpmml- 

'; sEloner (PG))[ 

7. Shri K. Srinivasan, .. ''(Since replaced 

Deuuii:; Sm.'"-:;iary,. Ministry of Commerce , by Smt. 3.L. 

Stngla, Dy.Secy, 

8. Shri J,..o,’tatharu, 

Development Cfficer, Dte. Genl of 
TeChnicol Develonmsnt■, Ministry of 
InJustrji' and. Supply. 

9. Shri S.L.dauyal, Membev-Secretary 

Assistanc Agr,.L, CommisSj.oner, (Replaced by Shri A.Oswald 
I.C.A.R. issttJ I,G,Forests, Ddptt*, 

of Agri. w.Or,f. 28-3.1967) 
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The Ad. ''^foc Committee may co-ant- oy: invite to itt, 
meetings silch other nersons as could render useful assistance 
in its work. 

The terms of reference of the Ad "iQc Committee will e 
as under:- 

1) to establish on the basis of available material the 
availability of forest products with special 
reference' to? myrobnlansj walnuts and mushroornsi 

ii) to consider and suggest long term policies for the 
Gxnort of forest -oroducts, soecially, 'myngbalans, 
walnCi'ts and mushrooms 5 

iii) to recommend steps to -e taken for increasing the 
availability of forest oroducts with soeclal 
reference to myrO.balans, ''-walnuts and musbrooms-for 
export purooseS; and 

iv) to suggest soeclfic schemes, witn estimates of 

exoenditurG involved, for develooin.g various forest 
products with an exoort potential. 


The Ad Hoc Comraittee will corresoond directly ,with the 
State G#*.vernment3/[Jnion Territcries/Central Ministries/Depart¬ 
ments for obtaining such inforraation/documents as may be 
necessary for its work and for arranging its tour orogrammes. 

It may also directly contact, if necessary, the representatives 
of other .organisations intcrestec? cither in the production or 
in the experts of forest products. ■ . 


Sd/- G.R. Kamat 

Secretary to the Govt, of India 
N 0 . 14 - 1 S/ 64 -BP Rew Delhi, the 2Stb November, 1964, . 


OBOER: Ordered that a copy of the Resolution be commnicated 

to all the State GovernmentsA'^nion Territories, 

Ministries of the Government of India, 

Ordered that the Resolution be published in the,Gazette 
of India for general information, 

Sd/- G. R,'Kamat 
cretarv to the Govt, of India 
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GHAPTBR .II 



Thsr® are-over 3,OQO minor forest nroduots in Indlft, 

.wliich-'meet the^'day tb- .d&r requirements. of the people^ These 
include; medicinal plants, edihle wild plants, resins, nils, 
gumsfats,; essential, oils, tans, ■ dyes, bamhoos, canes, 
fibres, flosses, grasses, bidi leaves for wrapping and packr- 
ing and animal products like lac, ivory, horns, bones and 
honey» . Some ..of, these raw materials are of great .economic 
valiie, feed modern industries and figure nrominently in 
international trade. 

2. Among the'minor forest nroducts which are being exported 
the more inportnnt ones are l.ac-,' myrobalans, gums including gum 
kara'ya, 3and,alwood oil and bidi leaves.^ The export value ■^f 
these items alone in 1962-63 was Rs. 7S1 lekhs-, out'Of a 
total Gxnort value of all merchandise of Rs.68,600 lakhs, i*e., 
over one per cent. 



Gum Karayfe. .(..excducing other , gumsO 153.36' lakhs 
M'/it»halans ... 49.14 ' 

Lac (of all klnas) ...• ... 352.95 " 

Sandalwood oil ... ... 128.54 ” 

^.idi leaves .... r,. 104.68 

3, I-feile reliable -data on the annu-al production, internal 
eonsumntiort anc^-, c.vrry'over from year to year^ are not "available, 
it is estimated th-4t the, annual internal consumation •f minor 
foredt -ofoducts is well over Ps. 100,00 lakhs (100 epores) • 
and the Forest De.r),artmeiits obtrain an annual revenue •f over 
Rs. 1200 lakhs, fjom.thd'se nroducts- Dssoiti t.hls, there has 
been, no organised attempts to exploit the resources of minor ■ 
forest 'Croducts and. largo quantities of, such 'Oroducts ere 
allowed to- rot in the forests. Lliere collection is-doiie, It is 
done ir^;(un-organised maruior by tribals or petty .contr,'^ctors. 

4. One of the difficulties being experienced in exporting 
■mindr forest products is the lock'of any quality standards 
because of lack of proper collection methods’. Collection Is 
usually done by tribals who supplement their livelihood with 
the ■money. t,hdy^' 0 '%taxn; from t.h,o sale iof the oro-ducts .they 
coll.est-; inpth.e forests, ‘ .The .'producG is bought by potty 
contractors and no standards are adhered to with the result 
that, it's quality... i s' ■generaily.ive.rj’'' poor, and unaccepteble r-ln 
the foreign markets., /Inother-difficulty is that of fluctuating 
market., pricea.,'as in the case, of lac. The Sto.tes are, therefore, 
averse to ihvcfS'ter'ig''l:;.,rgc sums of money in a, product which-has 



an uncertain future in tho market. 

5. In the Fourth Plaft.it is prono^ed to increase the 
nroduction of these mlnor’forcst nrdducts for which there 
is a substantial raarioetj particularly those which are 
exnort - Valuev such :'as fpiip korayr,, myrobftlans, kp.p'^k, lac, 
sandalwood 'and bid! leaves. If these products a,pe exdl^ited 
scientifidaliy-with a view to obMning the maximum su St O'ined = 
yield,-it should.; be nossible to double the nresent export, 
potential by the end- of the Fourth Plan. 

6, During the Fourth Pl"n, a scheme 'Investigation on 
foroi,gn exchange earnin.g minor forest nroducts’ has been 
sanctioned at Forest Research Institute Golleges, Dehra Dun. 
Ecofiomic researches ‘.ro ^-;elng conducted under the scheme 

in .some‘pf/the' more important minor forest products-with a 
vl^w to as.sess distribution, avallahiiity, methods of colloc- 
tion and. exploitation, extent of trade, scone of demand, 
adulteration, ...-grading, ma-rketing etc. This would heln 
in suggesting ImpToved methods of their utilisation and 
sunnlylng raw.materials of standard quality to the tTrode 
and industry of the country and will also increase the 
production for exhort af‘all such minor forest products 
mentioned earlier. The scie.ntific exnloltation"of .important 
minor forest nroducts like gum karaya, -myTO-bwlfans, la'c, sandal¬ 
wood, bidl leaves etc, would ensure maximum sustained supplies 
and increased exnort notential. 

7. State Forest Departments als»- have schemes sanctioned 
under ,lY Plan regarding survey of minor forest ,product,s and 
cultivation rif medicinal and essential oil plants. The 
plantations when rroised would be additional sources of 
minor .forest products and.h-elp earn more foreign exchaned. 

Pla'ntations of medicinal plants and other snecies 
which are a.,source of minor forest nrodupts would be raised 
under this scheme*- 

Raising of bamboo plantations has haen included in the 
Centrally sponsored scbemo-of Fast Growing Species., 

Outlay orovlded for T'ourth Plan for -linOr Forest Products 
excluding bamboo is Rs.54'0 Irkhs. 

8, This nrogramma of develonnent of minor ni^ducts has 
substantial labmir emnloy'iient potential since!,-the collection 
of ^Idl leaves, lac, myrobalans etc. is .done b*y manual labour 
and particularly by tribals. Att-cripts are being made by the 
States to develop forest labour cooperative societies for 
the ce-llectlon of some of the nroducts. In-bMadhya Pradesh 

a State Tribal Cooperative Develonment Gornoration has been 
formed recently. Minor forest products form the main item 
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of >^u;5inesG of the Corporation which huys the produce collected 
by the tribrls. Tie Gor’^oration alsQ undertakes processing 
and sale of the products there’^y ensuring both quality and a 
fair return to the tribals. ^ch cooperatives nay be encouraged 
in other States also. 


9. The. Ad Hoc Goranittee considered various forest products 
to be included in the scone of the terras Of reference of the 
Gommittee and decided upon the follcwing;- 

(1) iyrobalans 

(2) bValnuts 

(3) I'-tishrooms 

(4) Cura karaya 

(5) !<uth 

(6) Katha. 

(7) Agarwooo 

(S) Rosin and Turpentine^ 

10, Information was obtained from Chief Conservators of 
Forests and Hoads of Forest Departments in different States 
and Union Territories, Forest Research Institute & Colleges, 
Dehra Dun, Agricultural Marketing Adviser,.Ministry of 
CorameTce, Indian Standards Institution, I'Jational Chemical 
Laboratories,■ State Directors ©f Ag;?iculture and-a few 
private.orponisatlons, 
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CHAPTER III 
l-^nQ'dikLMS 


M'yi^balano ai*9 the fruits of trees belenglni? tp the 
genus Temlnalla of tho combpetaceae faraily particularly, 

Terminal la chebula. and ^ bellerl ca and Bmhllca off io Inal.is 
cf Bunhorblacea e family commonly kno^m as "Harra”^"Bahera" 
and "Amla" resnectively. The myrdbalang of conmerce is 
usually the dried fruit of Terminalia chebula and is known 
commercially as "cheimilic myiOhnlan'' to distinguish it f^|im 
the ''beloric myrobalari”, the fruit 03? Terminalia - bellerlca 
and ’'arjuna myrqb flCLan*', the fruit of T^. Ar.iuna , However, 
detailed. Investigations into what nasses as ehebullc myrobaian 
showed that species other than chebula e.g. T^ pallida , 

T, travancorensis and also probably cltrina are also found 
nixed with it. True ch'ebulic myrObalan is the one which is 
most imports^nt for commercial exploitation because of the 
higher percentaco hnd better quality of tr.nnin in it. V/hile 
ballerlc myrobaian may be used for local (Inbiafi) consumption, 
care should taken to ensure that it is not used as an 
adulterant^of the ehebullc myrobaian in the export trade. 

2. The tree Terminalia chebula occurs in the forests of 
India, Burma and Ceylon. Data on the area under ehebullc 
myrobalans and its annual production are, ho^’ever, not available, 
India Is the largest exporter of myrobalans and practically 
holds the world monopaly. 

3, f'lyiobalans are used in leather tanning industry* They 
cause mellowness in the leather on account of their astringent 
fermentative and certain acid-forming properties. They are 
used both* raw and in extract form, in the tanning industry* 

They contain many medicinal properties and are used in the 
manufacture of ink. The tree provides valuable ,w<iod f«r 
the manufacture of carts, rico pounders, boats and-building 


4, This report deals with chebulic myrobalans only as it 
is this product whlph is of importance in the export market. 
Therefore, the term ’myrobaian' wherever used in this report 
refers tp only dhebulic myrobalans, unless otherwise specified, 

5, Production - Ho correct estimate of the potai Production 
of myrObaians is available, ’^"owever, enquiries made from 
various sources Place the average -annual production at about 
80,000 to 1,00,000 tonnes of dried fruit. 

6, Areas .^f production - iTyrQb«lans are found in tho 
forests of Madhya Pradesh,' Maharashtra, Orissa, Hlhar, Andhra 
Pradesh, Madras, Mysore, West Bengal and Punjab, The estimated 
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quantIty availablo In each State 

is indicated 

in the follo' 

statement 3 - 


T onn e s 

% to total 



production 

Madtjxa. Pr adje_sh. 

(a) South Raipur comprising the 

) 30,000 


tehslls of Dhamtar , Mahasamunch-. i. 


Blndra and R.evagarh 

) 

) 

\ 

J 


(b) Bastar District 


(c) Chindv/ara Distiie t 

10,000 


(d) 3hadol.>and other areas in. 

e:x-R«wa State 

10,000 


(e) Raigarh. .anh Sarangarh 

b.,00C 


(including '(Shampa and 

Bilaspuf distrlets) 

(f) Amia, labalpur. and betu.l 

10,000 


areas .. 


65,000 

GO • 5h 

Maharashtra 

(a) Chanda district 

2,000 


(b) honkan area 

4,00C 


(c) holhapur district an.d 

4,000 


Be'lgaum area 

• 

9»S/a 

1C jCC'O 

Orissa 

(a) Kbadiar 

7,50C 


(b) horaput 

7,500 


(c) Bolangir 

2-, 500 


(d) ^ambdlipur 

3,000 

19,1$S " 

20,500 

Bihar- 

ta> Dohardaga 

) 

) 

) 


(b) Ranchi 


(c) Kankulia area 

) 4,O00 


Andhra' Pradesh 

(a) Godavari valley 

) 

) 3,000 

) 

2-.8r6 

(b) Kellore distict 
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Othe r arejis 

(a) Madras State ) 

(h) ih^sore State ) 

(c) Punjab State ) 

(d) ’•'iTest Bengal State ) 5,000 4.61 


O-rand Total... 107,500 100> 


however, during norrial seasons only 50 to 60^ of the 
total production is collc-cted. This fact is borne out by the 
figui'os .of exports, quantity utilised 1)Y the local tanneries 
and in the manufactiire of tannin extract, the; total for the 
three being aouivalent to 50;h of the total estimated productioi 
Sxports-accoun-t for 77,500 tonnes and another 75,000 tonnes, 
are used by the' local leather industry and for tho manufacture 
of tannin .extract. 

7. .In til3 years whon the demand is good,. hot.^'i for:export 
and internal consumption, the, collection oi myro-balans-is as 
high as 70ihof the total production, because of the incent ive 
of higher wages to the collectors wiio are usualljr tribals. 

Frepar atlon for th e market 

8. haw nuts The nuts after collection .are spread 
evenly on the ground and allow.-^d to dry for about 20 days. 

They are then collected and stored. aThen dry, tho nuts shrinl 
to half of their original size. 

M holo niit s - The different grades of riyrobalans are 
known by’The■ naracs oi the arc.as from where they are exported. 
The grades are based on colour, soliditjy oi ’ the nuts and 
freedom from insect att^.ck. Tho dried raw nuts are sorted by 
wholesale . merciicants into the following grades 



G.J. Browiisb colour Jabalrcre 


,j,I, 1 g11o-''T to yellowish 

brown'or yellowish 
icd colour' 

J.II Bliack and hollow 





Kaiijor es-Ks- 
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li.J 1 
KJII 

3. Vingorlas - Yi 


Cori-Gsponcls to B J I 
of Eiaiies 


lohlapur (Boiibay) 


Bombay forests. 
Madras■coast. 


^ • M ad r a s i:vr .Q b al. an s 

Madras Coast 
or 

Madras 

I:IB« Those grrodes are for ' chebulic myr»b4lans' . 

9* _ PJepq jiatl.c.ruslied^.ii:tLts - ib/rob«lan crush is 

exclusively made from ' Jabtilporc' adaile the Bombay myrobalans 
are exported entiroly in the"form of uholo nuts. Thore are 5 
types of 'criish' made fi'om 'Jabalporo' corancrcially kno-'-m as 
(a) Crush ho. I Special, (b) Crush Fo.I International, (c) 

Crush No.I, (d) Cri’shed average and (e) Crushed No.f^. The 
difi'orence in_those five sto.ndards lies in the varying proportions 
in vrhich GJ and JII aio mixed in- the propaiation of the crush 
and also in the porcentago of tolerance of myrohalans dust, 

'chickenfbod' and kernel seeds which arc obtained as bye-products 
during the process oj cri shine wb.olo nuts. Crushing is done by 
hand-pounding the vrhole nuts. 

The ratio of the crush to nuts is 3 *_5. 

10. Mvrobalan e xtract -- The extract can bo manufacturod 
either by the_ Solid Process or as spray-dried tannin povrder. 

In the Solid Process, the open vat oxtraotion methiod is 
generally employed. As iron reacts chemically vrith the tannin 
solution, ■ the vats are tiade oithvr 03: wood with copper or 
brass fittings or in concrete. 


23 tonnes of raw ' JobalLpore' myrobalan whole nuts or 
26 tonnes of 'Bohbay Myrobalan' yield L.' tonnes of Solid 
extract containi"'* 12 /j moiduro or 8 tonnes of p'^wder extract 
with 4f moisture. „ The percentage of recovery thus works out 
to 40 and 32 per cent for solid and powder extract respectively 
for Bombay myrobalan. 


■■ ,c.p llQJLtklQn-Aiiid. jiL0 j?l:.2.t inn 

11. Myrob'altin trees in different parts of the country start 
flovrering in Aprll-May, Tbe fruits maturo in Octobor- 
Povember and when yellovr are ready for picking. The collec¬ 
tion starts from December and continues upto April. 

12, The nuts a.re sent to the assonbllng marke'ts soon after 
collection but the maximun arrivals in. these markets are from 
January to Piarch. 
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M 0 rmal, va 1 ig.b_lo_ sujiplic^ 

13. Thr- L'stimr.tod .a’'.'Pliable sijpplios of oacl: grade of 
myraboIans' arc as folloiass 


Types 


pnrpbs 


1) Jabalpore's ... 

11) Boiiibay liiyrol'nlans (Blmlia) 
Kajpores 5 .Vlngorlas) 

ill) Madras Coast myrobalans 

Iv) Otbor mj^roba^lans 

Total 


Doiiiand 


.33,000 

5,000 

10,000 

6.000 

^ 4,000 


1) Consumed by Indian tanneries 20,000 

11) lor manufacturing extract 1,500 

ill) xDxports in terms of whole huts 27,000 

iv) For othe], pufnoses 5,5.0o 

Total 54.000 


14. The follovring forest' divisions produce considerable 
quantities ol myiobalans from reserved forestss- 

Madhy a Pradesh . Balaghat, North & South Mandla, Forth 

an'^. South Kaipur, Chhindwara, Malghat, 

betul and Jabalpore. 

Maharashtr a Amravati, I'asik, holaba, Thana, Foona^ 

Satara and Kohlapur. 


Or issa 


Bihar 

Andhr a P ra do sh 


Mayurbhani, Keonjhari Bolanghir, 
xvalahandi and Parl:ltimGdi... 

■Sin.phbhum •^nd Srpthal Far ran as. 

Visakhapatnam, East Godava.ri, North and 
Sciith Cudlapah, Kurnool. 


My so r e 


Kanara Mast, West and Belgaumv 


Madras . Salem, Filgiris, Forth Coimbatore, 

Vellore end Tbiriinelveli. 

15. Imports - Inaia being th'‘ major producing country of 
myrobalans 3 ther'" are no Import.s-from any'other country. 

16. ^ Exports Inula Isl'tim' only supplier of raw myrp.balan 

to world markets. 'Exports are made' as whClc and 'crushed %pi;ts 
as well as-in the forra of myrobalan extract. The Indian 
Standards Institution .''.nve formulated spoclficetions 
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(ISs 27 16 - 1964 niyral>«,lan extract) for the extract and the 
export of ffiyrabol?,n in this forra must be oncorraped, 

• 1.3 .A. , I'.i-.., Atistralia and P.ikistan are the main 

importers of Indian mvrobaia.ns (npole) 5 - vliilo tho chief 
importers of crushed myrobalans are F.a. and U.1,.A. 

18. A statement sliouing the exi.)ort of myrobitlans from 
India as 'crushed' and as 'whole' _nuts from 1961 -d 2 to 
1965-66 is given in Appendix I. 

19. The export of raxf myrob«lans nas incroased in recent 
years but the trend in the dovolopod countries , is to re-olaco 
yegotablo tans by synthetic ana chamical tanninr materials. 

20. Importers oxpeot. the delivery of goods expoditiorisly 
but exporters in India find it difficult to keep to such 
schedules due to shortage of railway wagons and s.hippin.o 
spacG and to the low priority in trans' ort given to this 
commodltjr. 

21. Besides rawniayrobalans , India is also producing 
myr^bitlan extract. -Thore arc throe units (one each at 
Kanpur, Kharagpur o-nd nolhapur) in tho country engaged in the 
production of myrob.i^lan cxtr.:ict, witlydn inst.illed capacity of 
about 10,000 tonnes per annum. Against this, the production 
at present is estimated at about 2,000 tonnes onl'''. 

22. Grading - Tho compulsory quality control scheme for 
myri^'alans commenced from 1 st DecemborjlOSO and the main 
factors on which grading is based are .coloun and extraneous 
matter. 

23. The quantities graded since tho inception of the 
scLie'mo arc as follox^/s;- 



1962-63 5,821 

(from' 1.12.62) 


1963-64 14,563 


1964-65 (Upto 14,060 

end of Ah.64) 


Value in 
ti iousan d R upee s 

992 

2,351 
2,650 


24, Efforts should bo made to bring a larger quantity of 
myrobaians under, the grading schorao. 

IrobloES in the export trade 

25 ., The. incidence of sales taoc (Sp) on a cheap commoc ity 
like myrobftians is comparatively high and adds to the ••■cost. 
The States concerned may be askall to thro■-slops to reduce 
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thG sales tax on 'Chis comnoditv. 

26. Beforo 1962, inyrQbalEins cnjojrea a concessional railway 
freight rate "■rhlcb was 50/fc, of tlio standard rates. The qnestlon 
of restoring the old concession may be'considered. 

27 o Another handicap in the ex’'' ort of this conuaodlty is 
tiio lower movemert priority assigned to rayrobalans by the 
railways. This has been fi’rther aggravated by the limitod 
number oi vra ons placed at the disposal of the exporters i.^rho 
are not able to fulfil their commitments in'tine. If tlio 
exports are to bo boosted, the trade should bo given higher 
priority in the .dllotmont and movenont of wagons. 

28. In- order'to boost the export of myrabalans, it is 
nocessory that some :’-ind of export Incentive j aS' in tho case of 
some ot/ior export ccmrioditios, may be,-given in this case also. 

29, The indig.nous extract of myrobalan is not popular in 
foreign countries bocaus;.' tho factories there turn out lipuid 
extracts of tho rocniircd strength or concentration vrhich tlicijr 
are able to despatch in bulk, in specially made tank wagons,’ 
for.direct delivery to tho consuming tanneries. The dolivcrod 
cost of the solid extract oxportod from India, which has again 
to be dissolved in hot wrater at 90°C, thoroforc, compares 
unfavourably w’lth th'j cost of the foreign liquid extract. Tho 
remedy lies in producing myrobalan extract in a form that may 
be acceptable to the importers, 

xa XC.a.^F DAl I0rS 

CL), The 'Itate i'or:;st Departmont.s should be requested to 

protect tr-eo; of 'Tcrniinalic chebula'.ln particular, in 
additlon to the other suecios of Tcrrainalia which vield 
myrcbal'ins, whore this iias act \a,fc boor. dono. Those spedos 


should 

not 

bo 

felled ij' 

the ecu 

ipos . 



(2) 

'Ill ore 

possib''-e, 

plantat 

■ ions 

01 I 

, chobula should be 

raised 

• 







(3) 

It 

is 

nocoss ry 

teat a 

h-Lgh 

tciri 

bO0.ring myrob'alans 


planting stock sho'ald bo soluctad by practical trials and 
this alone should be used for iurt’-^or propagation of tho ple.nt 
in suitablo rogious of the country. The fruits should be h.r- 
vested at tho proper time of its development while grading 
and marking should bo made corapidsory. 

(4) Sciontlfic met’iods of colloction, grading otc. have 

Only recently boon introduced in this trade. Cons:quently, 
the Indian myrQbaian has boon receiving increasingly loss 
support from tho various buyers both in Indian and overseas 
markets. 




.CooporutlvGs should 'be established for colloction 
and grading oi myrobalans in the tom torn and for oxT"ort 
to toroign countries. Adulteration of ' chobulic myrObalans' 
with other kinds - should not bo .aiio^rcd. 

States concerned rx’jr be as]i;ed to take steps to roducc 
the se.lcs tax on this commodit''’'. 


I'hc old raiiua}/ freight, concession may be rcstorod., 

(f ) , I'iio rayr<).batlan trade should bo .given, a higher priority 

in the allotment and movemont of uatpons . 


( 9 ) Export inc.ontivo slio’cld fcc .aivon to exporters o.f 

myrobalans as has boGn, given to same otiver export - commoditlos, 


(10) The Indigenous manufacturo of myrobalans extract 
and its oxnort should ,b:.! encouraged. Th : oxtract should bo in 
a form aeccptable to the importers in foreign markets. 





EXPORTS OF MYRq B ALhNS FROM IKDIa APPEKD IX 
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IV 


VJAIHUIS' 


OccurroncG 


in the temporate for 
I'SOQ'm, to 3300 nictr 
ivashmlr 3to.te in the 
found in the aIiosI H 
Jaronn c;- Kasbinir, th- 
a mixt-ure with' otiiei 


The ■'■■oalnht troo ( Juglans • ■ropla llnnl grows naturally?’ 

!sts of the fliinalaji^as at an elevation of 
:s. In Indio its' range is from Jammu & 

: 1\''est to Bbiitan in' the fast. It' is also 
nils in Assam where it is cultivated. In 
tree ; occurs either in pure groups or in 
broad-leaved species such as maples, oaks, 
horse.-chestnut and bird-cherry or with conifers, particularly 
silver fir, spruce and blue pine.. Towards its eastern limit, 
the speqi'us is sporadic In occurrence mixe'd i;ith oaks, maples, 
laurels, magnolias etc. .O'ho tree, is found chiefly on deep well- 
draihod fertile soils, in sintered situations such as moist ■ 
ravines or depressions in the liill-sides. ture crops of walnut 
are sometimes found on the lower gentle slopes of well-drained 
cup-like depressions in. kashmir. 


i-r oduction of ^lalnu ts 


2. The world production, of walnuts is" estimated at 

about 0.14 million, tonnes of which more than SOp is from the 
U.S.A. In India the production and collection of wa;lnuts is 
confined to the States of Jammu d kashmir', Hlm'ac.hal Pradesh 
and the. hill districts of Uttar Pradesh, but nuts of good 
quality are mainly from Jammu. cl .iAishmlr. Relfable statistics 
of the area'under walnut - . and the qriantlty of nuts 

produced in the conntiy are not available. An ad hoc survey 
carried out , by the Dir ectorate of Agricultural i'larko'ting 
indicates that the area under walnut ' ” 


hectares 
tonneS;. - 


and,, the nut production , at 
The State-wise distribi,7tion' is 


hoiit 11,000 


IS about 7,000 
to '14,000 


as de-talled belowf- 


Ka.me of State 


Area 

(h0ct8.res) 


Production of 
in ,-she 11 walnuts 
■ (tormes.) _ 


6,700 


11,000 to 13,000 


100 to 200 
300 


300 

300 to 400 


Jammu U kashmir 
Himachal Pradesh 
Uttar Pradpsh 

The above mentioned'.States ^aa'-e ^also-, rais ing 
plantations of walnut in loreS.t areas'- as .a, part of. their 
plantation pfogra.mmo* In •.addition'Jammu (.I kCiiSh-mir also proposes 
to plant up" 2000 acres'v/ith the-odlble .( thin-skinned) 
variety during th-J i'ourth Plan period. 
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3. In India, both the internal and overseas demands for 
walnuts are Incroasing steadily. It .is, therefore, necessary 
that- the production of lAralnuts is stepped up'. li' walnuts are 
to be raised as a commercial crop, seloctod areas si:'itabl3 for 
walnut cultivation would have to be set.aside near habitations, 
I'alnut pl<antations in the interior of tho forests would involve 
the problem of protection from animals. It is, therefore, 
desirable that cultivators are indiiced to set aside some suit¬ 
able land for'raising edible walnuts and p,lantations which are 
raised; by the State forest Dopartment' shou.ld be so planr.i.od 

as to ensure that, tho collection of nuts is no problem. Scientific 
manurial and cultural practice's must be adopted. Tho introduction 
of suitable foreign varieties .also deserves particular attention. 
Good strains of walnuts combining quality and yie].d have boon 
developed, in many countries, notably U.o.A. and some oi these 
strains could probabl^r be introduced in India, also.. 

4, At present many ol' the walnut tro^s are damaged bj^ the 
practice, of cutting avray tho bark wt4ch is large3.y used .as 

a lip-rstainer and a dentrlfioe. This practice is. particularly 
comnion in .areas around towr.s and shorild be discouragecl to 3.void 
killing the trees. 

Varieties 

5. There are throe varieties which are recognized in 
tho Indian trade, viz.-, 

(a) Kaghzl (thin shelled walmit) 

(b) hatha (.hard shelled v/alnut) and 

(e) Medium. 

The kaghzl variety is chara'ctori.sod by hiving thin and 
brittle shells ancfpiumpy and lax go kernels while katha has a 
thick haj-d shell and is difficult' to crack-open an3”To take 
out the,kernels, The nut is also of a smallrr size. The 
medium.- vqrie.ty is more or less l.nhcrmec’.tatc in character 
betw.een IvhtKa and i xar^hzl . haglxzi ".ralnuts se:idcm enter, the 
export trade because of a well developed internal demand 
and the high cost of' contalnors for packagln;;;: this brittle 
shelled variety for export purposes, hatha or the hard nut . 
variety is consumed in the producing areas. It is only the 
medium type which enters overseas-markets bociuse of its 
ability to withstand rough handling and its moderate price. 

Harvest jpg .and p reparation for the market 

6 , Hull splitting of fruits and nut drops are natural 
indications of advancing maturity oj' the fn-its. Harvesting 
of walnuts starts from August and continues till November 
but tho season of harvesting is .linked with the distribution 
of rainfall* In years of delayed rainfell, harvesting is 
delayed sometimes by about 10 to 15 days, 

7 . Witt' advancing maturity, the nuts b ^^'in to drop from 

the tree» The coimaon method of ha-.'-.’-cstin.''-^ is by boating the 
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brs^nches to detach the fruits. Kuiling is commonly dono by 
collecting the day's.harvest in heaps and covering thorn vlth 
walnut loaves and straw. ■ A fow da;/? later, the softened hulls 
are peeled off .and tho nuts washed in nearby streams, Tho 
nuts are dried for a few days in the open before being consigned 
to tho markets. 

8 . Bloachlng:, sspoclally of exportable nUt»-, is done 
not by the cultivators hut by the traders in Jar m.u & hashmir 
and Delhi. Tho chemicals commonly, used f.or tho purpose arc 
soda ash, caustic soda, quick lime., bleaching powder, hydror 
SU5)hido -. 01 ' soda and sulphuric ■ acid solution. Shelling is: done 
by hands. Automatic . shollers, as are commonly omployod in.-other 
countrlos Tor SGp.iration of the kerns 1 from tlie shell, have riot 
yet be&n Introducod in India,, itanual shelling is a slow process 
and is'"also expens.ivo . It is, howo voi;:, s.aid to; ensure hotter 
extraction; of kernols-. In some c.isos hlepching is done, parti¬ 
cularly by the traders hoforo putting the-'nuts ■ to' sale... The 
method generally employed for bleaching; is as follows ; 

Tho mTs are dipped for 5-10 seconds in a mixture 
o; 9 kilos oi Calcium Carbonate and 12 kilos of Calcium Chloride 
dissolved in 225 litres of v/ator. 130 gms. of Sulphuric acid 
is also added to tho solution. 

Utilisation 

9. . Walnuts are prized as a, dessert an^ .-arc extensively 
used in confectionary, chocolat''; and bakery industries. They 
are also a source of" a dye of black.and greon hues, Uiaripe 
fruits arc used by,the local neoplo as an efficient fish 
poison. 

10. Oils extracted from walnuts (yield 45 tO' 60 /j) are used 
for chlinary purposes, ?aiininary objects and paints. .Walnut cake 
and meal are considered good livestock feeds. Walnut ,wood is 

a valuable .timber avid the bark is used, as-a deutrifice and 
taintef. .Hulls which'now go waste are a rich source of Vitamin 
C and can' yield or.ganic dyes. Shells .are comm.only used for 
tanning purposes and are also c cheap, source of fuul, In-the 
powdered form it can'ho used in the mahutactufe. of plywood, 
hard-board, roof tiles, paper, glue,.'linoleum, as diluent 
for explosive grits and insecticidal dusts and also as a 
retarder in.‘the rubbef tyro 'industry. 

Marketing seasons 

11 . In tho up-country market, the demanl is greater in the 
winter months but in big cities and town.s .there is . a continuous 
demand all round the year.- 

12. The season strirts with, the advent Of winter, but the 
peak selling and huving activitv takes nlacc during Docemhor. 
Shipments of froshl;; harvested w'm'’le walnuts start from Septembe 
and attain., a peak durin;- October to Decemoor and thereafter 
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decline graduall.y, Q^ho aonths oi lowest ex’^'iorts are Juno, 
July and August. 


Assemblin^ Markets 

13. The raos't. important assGmblin£; markets for walnuts are 
Jammu, Srinagar and Delhi. Walnuts for the indigenous market 
are distributed mainls* from Delhi, Exports to overseas markvOts 
take place chiefly ■ from Bombay. In Zlraachal Prarles'-i., since the 
trees are■scattered and there are no large sized consolidated 
plantations at present, each farmer, has a limited quantity of 
nuts whi‘oh he cannot afford to trans.port to distant markets. 

The produce as such is sold to 3.ocal shopkeepers (traders) or 
sold In thO' fairs held .annuall 3 r in the area. It is generally 
purchsod on behalf of the commission agents/tradors in the 
bigger markets like Delhi, 

14. Little oi- no grading of the nuts is uone by the 
producers thdmselves. The traders and ret-'dlcrs usually sell 
the nuts after grading thorn by quo.lity and sizes. TIo’Sl; are 
generally graded as tliick-shGlled ( katha ) , thin-shelle'd ( kaRhzi ) 
and an .intorniediato grade ' ( medium ) . Each grrmlo is then sifb- 
divided: gonopally into three-sizes - largo', im.'dium apid small, 
ivar.hzi nuts with white kernels fetch bottiir price than brown 
coloured kernels. It may be niv^ntioned horv ,that the dovernment 
of India have introduced 'Agmarking' oj walnuts with effect 
from the 1st,September,1964,. Under tJiis Act, all tlio produce 
has to be graded and 'Agmarkod' accordin;:,: -to the spaclfications 
laid out' for the purpose, before being ox^^orted to foreign 
markets*.' 

Export 


numb-er 

■ 


of 


15.: Indian walnuts are exported to 

among vrhieh-the' U.k. is the' biggest buyer, a’his 
due to'the .fhet,that II.A,- imports Ijirgclp r'.r-shel 
kernels of inferior quality "(brown and amh.r) w'"ie. 


comparatively cheajSer than the light k-a 
and CCanada. Canada is the second import art 
followed by UaS.A. Shelled walnuts of siip-.-j, 
ported to tJ.-S>A, while Australia, which ran''': 


cooin tries 
primarily 
vralnuts and 
ar^j 


importing countries, is a very good mark 


lio' OT'ted b^'" UoO.A. 

a,-poi'tirp. country ' 
Or quality ape cx- 
; fourth, . arnong the 


for bro-!-rn kernels 


16, The details of exports from. i-.a.i,.. oia eng tho p-,.:ried 
1961-62 to 1965-66 and their values arc giver in App-er.dix I. , 

17. On an average,, about 5,000 tonvr.s of w-ilnuts valued at 
Rs. 1.37 crores, arc exported from the country cnnu.allj^. Durirg 
the, last’ five years, there has been a gradual fall in the export 
of walnuts. One bright feature, hoa^ewi , is that during the 
last two years, India has been able- to e’-t'W into s.ome new 
markets liko the U.A,J {.5 Oormany (both East rnc, h^as't) , Japan 
etc'. 
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18, in, tho oxToi't raarkols, ■ Irclinn ^^ralniits are said to be 

fetching coinparatlvely lowr :prleas, than those froo) othoj? 
co-untrlcs. This price differential is attribiated to poor 
grading, excess of foreign raatter and tho inciaoiice of worm, 
infested nuts. With the introduction of compulsory quality^ 
control in, respect of walnuts, some improvement in, the qu'vlity 
of supply has boon 'effected, although there is scope for further 
■improvoiaent throu.gh systomatic adoption of fumigation, bott.e'r 
packaging and better dyoing. One of tr-^ complaints received 
after”tiiG introduction of compulsory quailtjpcontrol was the 
excess of moisture and under-developed nuts, in the first 
shipment that was sent to U.K, to catch tho Christmas season; 


RECOMMENDATION 


(1) The economic importance of tho walnut trees lies 

mainly in their three important uses, nar.elys 

(a) supply of tirnbOi vh-lch is .greatly prized for 
decorative wood work'.and for furniture; 

(b) Supply of. kernels for odiblo pur pesos; and 

(c) extrriction of a higi-. grade dtVeing oil from tho 
waste kernol for artist's paints and colours. 

At present x-ralnut plar tations are located mainly in 
inaccessible forest ai'.;wis .a.ad there is no organised offort 
for tb.j production of quali'by walni’t fruits, their collection^ 
.gradir.g, handling, storage and utilisation. In order to 
stop up the production of walmits in the countr^i^, tho 
existing pl-htoitions should -I'u improved throxppi. adoption 
of better horticultfire toch'i,.i'"‘ues. , Improved strains of 
walnut’ should bo;, developed f or obtaining, bettor qualit 3 '" 
fri:its. 


(2) Few pl...nt..i.tlons in comp ct blocks should' be raised In 
the States of Jammu P k/LShmirHim-achal hradosh and Uttar 
Fradesh. Suitable porsoiri'icl should also be trained in 
horticulture to look after thes-o plantations more effective¬ 
ly. Private gro'V'Tors snould also be nneourragod to grow 
quality '^aalnuts i:. sizeable ‘areas. For this purpose suit- 
,,able planting macorial and subs.idj' should be given to them, 
togethof x/ith tho necessary g-uidanee in its cultivation, in 
the use of fortiiiz-crs and plant.rrctaction measures. 

(3) Good varietlos of walnuts-from Uoo-A., Fpance. and 
other advanced countries shoi.’Id bo , introduced- for ■ trial 
in the HlB'ialayan regions of India., 

(4) The practice of debarking th-x trunk of trees 
a dentrlfice should be disc.-oura^od-^. 


for use as 




21 - 


(5) At present, chiefly t're medi-um varieties of walnuts 
are being exported. These have medium sized kornols and in 
the European market th^^rc is . a te.udoncy to piafcr small 
wholes particularly in the confactionar 3 /', industry;'. Supply 
of smo,ll wholes should, tlioreiore, be; progi'ossively 
encouraged, 

( 6 ) Tho methods .adopted for bleachiiap:, sort.:h'p :5 drying, 
shelling, grading, storage and packaging <are crude, and 
cumbersome, and call for improvoment. This co,n be effected 
by=- 

(i) harvostinr tho nuts at the optimum, stage 
of ma.turit 3 ^;; 

(ii) drying t^iom adequatcl^p; 

.(iil) standardising bleo.ching methods 5 
(iv) better packaging 5 and 
(v) offoctivG fumi^-.ation. 

(7) In advanced countri s, subsidiary industries h.ave b. 3 en 
successfully bu.il.lHi.up for tho profitab.lo utilis ation of groon 
husk, dried shblls and inedible-korni..Is and for the production 
of oil for artist's paints and colours. It is, thoreforo, 
desirable that th.. feasibilitj” oj .-Gcl.ting up similar industries 
ior tho profitable utilis.ation of: these materials, Wiiich are 
commonly wasted in Indio., may bo examined. This would also 

reduce costs. 

• 

( 8 ) Agmark standards pro 'ldo’ for sorting out of the produce 
according to size, colour, good' cracking quality/ .and also 
guard, against .invisible or internal defects,' visible or 
superficial defects, insect infestation and extraneous 
matter. It is hoped th.at ud.tli the proper-ruad strict obser¬ 
vance of the compulsory qu-ality control schomc, thoro irould 
bo a ,significant impro-emon't in the cu.^lit'’- of our exports. 

This is 'essential if Indian walnuts to coiapcte successfully 
with tho produce of ot’or countries, notably France, 

Italy and China. 

(9) Harvesting of the fruits sh'Ould be undert.akcjn under 
expert guidance so that tboir collo.ction, stor-.'.e and hand¬ 
ling do not result in. any vrnstag..:, th:; fruit sooui:. be pro¬ 
perly graded and marked before' marl-. j tin,g. 

(10) Th© walnut producing otates should conduct a survey to 
assess the areas under walnu.ts and. the annual production 
thereof. This ^^^ill help in sc.icntj.fic plannin.r and augmenting 
production for the future, 

(11) The research and development depa^rtments of tho State 
Governments nC'.2d to be geared up to oxtond technical help and 
supnly grafted plants of high quailwalnuts o.t subsidized 
rates to the prospectivvc growers. 




Source; "Monthly Statistics of the Foreign Trade of Indi 
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ciiAPtm V 
'MUSHKOOMS 


xa-'shroon.d are net onlyrich sourco of odlblo 
proteins ..particularly for vegetarians.; but liavo considerable 
export potential. The prodiiction of mushrooms in the coirntry 
is very limited but there is enormous scope for Increasing 
this production on a coriim.orcial scale as is being done in 
Japan and other coimtrles. 

2. Cultivated urns hr oons- find a place .in hura an diet npt 
only because of thoir good flavour but bocauso of the high ; 
food value 'which they possess. This food valije is increased 
by the addition’of milk and biittcr. which arc oft on; used 

in the prep'aratnon of mushroom recipes. Though mu'shrooms 
contain less proteins than.fish.or meat they compare favourably 
with most fresh vegetables. They also have a high mineral 
value, almost twice that of, other vcgota.bles. They contain- 
copper, Iron, potassium,, phosphorus and calcium. Being entirely 
devoid of starch, they servo as a useful food for diabetic 
patients. These arc an oxcollont plant source of■riboflavin, 
nicotinic and pantothenic .'-cids. They also contain approci^le 
amounts of Thiamin and ..Biotin and are by far'the, largest 
source of, Ascoi'bie acid, which is ..so usdful for treating .anasmlc 
conditions’in patients. 

Occurrence 

3. hushrooe.'s arc found in abundance' in forest areas from 
where they are collected'during tho season, usually comrq,enc,ing 
from the end of June. - Kushrooms which arc indigonOT^s have ;not 
yet been -succ.e.s.sfully cultivated in India, The fruiting bodies 
are gathered, washed in water and dried in the suh. In the groen 
stage, they are susceptible to insect (maggot) attack, Abobt 

8 kilograms of fresh m orc hella. yield one kilogram of the 
dried product. 

4. The species of Izidian mushroom (Morci) which, is in 
demand in lies tern Burope is Itorche 11s. coni ca Linn ( Gucchhi ) . 
Other lraports.nt edible varieties of mushrooms that .grow, in India 
include (i) Morch ella escule nta, Linn ( Gucchh i). (ii) Morchc11a 
aiigustlceps Linn ( Gucchhi ) 7 TTli) Mo'rchella conica Linrk 

CGu e'ch'iri ) ~an.d (Iv) Gantliar ellus cihariu s Fr. "( bhinari )'. 

5» Occurrence 'of■ - iiorGhe^ la conica has boon recorded 

in De hr a Dun. HorcliolLa . ' csculenta occurs abundantly and is 
available in ;Aniritsar ,■ Kanikhet, ilumaori- and kashmir , DriG.d 
mushrooms are . lai golyasuppUiod fro-m .Kashmir and Himachal 
Pradesh, Kulu. valley alone is said to ■produce' annually about 
20 quintals (dried)' of edible lushroons. 



Marketing 

® ' There does not appear to be any firrn in T'urijab, Himaclial 

Pradesh or Kashmir which directly exports dried mushrooms to 
foreign cotintries. In this region, particularly in Kulu, there 
arc suppliers who sell their goods to dealers in Amritsar and 
other places. Apart from vsomc small-scale suppliers in Delhi, 
Calcutta and other places who are trying to come into the 
export trade, export of musloroom. is largely handled by a few 
firms which have established connections in Prance, Switzer¬ 
land .and other countries. .Some of t]iese firras ar^ .at Dombay 
and some at Kanpur. ■ 

Prices 

7, In 1961, exporters in India offered dried black 
Morels ,(mushrooms) at Rs .43/- per ^vg. and dried white Morels 
at Rs.29.50 per Kg. f.o.b. Bombay airport. Early in 1962, 
prices quoted for dried black mushrooms wont upto Rs.60/- 
per Kg, f.o.b. Bombay airport.' Prices of mushrooms appear to 
fluctuate considerably during different months of the year 
depending on availability of suppli; s. In Europe prices 
vary according to dvallability of the commodity in tli^j world 
market. According to importers in Switzcrlrnd, the price of 
Indian mushrooms should he hclow 30 shillings per pound f.o.b. 
Indian airportexcept'when scarcity conditions prevail. 

Quality and pack ing 

8, Consumers in different parts of Europe seem'to have 
..distinct preferences, for particular qualities of mushrooms. 

Strict quality control has boconc •n.ecoss'"',ry before dried 
mushrooms arc exported since there have been instances in the 
past when consignments of dried mushrooms shipped from India, 
to France were rejected at dostin:'tlori on account of their 
poor qualitjr. Importers in Europ e prefer epaick delivery 
which can be ensured only by consigning the goods'by air. 

In Switzerland, where customs duuy is I...v1.jd on'weight, 
consignments exceeding 5 Kg, are proforred. Indian exporters 
usually,pack about 8 Ag. of mushrooms to a basket, wrapped in 
gunny, cloth or packed-in cardboard ca.rtons. Before packing 
in boxes,'it is adVcaSta.gecus„to pack the dried mushrooms in- 
perforated plastic bags free from moisture. ‘ 

9, In Europe, dried mushrooms are produced by different 
processes like hot air-drying, vacuum-drying, -and infra-red 
heat.' After the drying process, the product is packed in 
large metal conbainors or wooden cases lined with cellophane 
or kraft paper. 

10, iabels used' on tlnnea mushrooms are required to.: bear 
the name and address of the manufacturer, the variety of 
mushrooms and.the net weight of the contents. The name of 
the country of origin is also required to be embossed on 
the top or bottom of the tin. Tins rond aluminium foil are 
often used for packing dried mushrooms. 
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Demand for oxisorts 

ijipro appears to, exist' a- slseblo demcmd in. Europe 
for morels, par-cico.larly of the: variety Morchella coniGa. « 
Marketing prospects are favourable,in ' Switzerland,- France 
and West Gormany,’provided regular supplios and good 
quality are ensured and the Eiain centre for export is 
Bombay, 

Exports 

12. Mushrooms, as suoh, arc not separ-.itely specified 
in the "Monthly Statistics of the Foreign "I’rade of India'*» 

The annual average export of different items such as mush¬ 
rooms, Brussels sprouts, artichokes, broad beans, celery, 
parsnips etc. is estimated at 20 metric tonnes for the last 
five years. This covers sun-dried forms only. 

13. The quantity and value of exports of mushrooms , 
hrussels sprouts (canned) etc. during the ..five years froco 
1961-62 to ,1965-66 Jiro given in Appendix I. 

Gradin g 

14. The Directorate of.Marketing and Inspection has framed 
grades and 'grade sp.eeificdtions for ’Indian dried, edible, mush¬ 
rooms undar' the Agricultural Prodpee (Grading and Harking) 

Act, 1937. ' These specifications,'cover 'the following four 
edible species of Indion Mushrooms'f'(1) - Morcholla . esculdnta ^ Llnr. 

(Gucchi).(ii) liox-ahalla an^'tLS.t.icep,s. Linn ( Gucchhi ).(ill) Morchol la 
conic a Linn ( Gucchhi J. and, (iv) Cantharellus clbarius Fr. 
T bhinErl ) . Four gradirs designations 1 .e , Mushrooms H.Ij, , 
Mushrooms M.A,, Mushrooms M.C. and l-iushrooms CC have been, 
provided, one each fo^ the four varieties of mushrooms 
mentioned above. 

15* Important foctors taxon-into consideration in the 
grade specifications arc (1) absence of smoky or any other 
odour not characteristic of mushrooms 5 (il) freedom from, 
sand, grit and ether extraneous matter like saw-dust, wood 
pieces etc; (iii) freedom from moulds, moths, mites or other 
insects, alive or dead; (iv) addeu colouring matter, bleaching 
agents, artificial flavouring of chemical preservatives; and 
(v) mixtures of different species. 

KBCOMI-ISHDATIONS 

(1) All practical data gathered as a result of rese irches 
being done -under different organisations like Indian Council 
of Agricultural Ilescarch and Council of Scientific & Industrial 
Re search for cultivation of mushrooms should be disseminated 
to encourage the private sector to undertake the orgcinisatlon 
of mushroom cultivation in suitable areas of the country, on 
a oominarcial scale. 



-se¬ 
cs) EntGrprising private sector organisations should be 
encouraged to set up industrial-units for. the mass produc¬ 
tion of ■edible mushrooms and tlri'jy should be provided necessary 
facilities such as planting material, machinery and 
financial assiststnee. 

(3) A delegation consisting of two or three techjiical 
officers connected with the development and research' of 
mushroom cultiyation in .India, should be depiitod to Japan 
to study,'tile cultivation practices of mushrooms on a 
commercial : scale and. to acquaint themselves with the ..latest 
technlqdes employed for the adva.ncGiaont of this industry. 

(4) The technique of the artificial cultiv.ation of: some 
important edible mushrooms should be standardised and 
pure culture spawns should be prepa.red for supplying to 
different,growers. A'centre for the supply of spavm should 
bo set up under the aegis "of the I.C.A.h. 

(5) Prospective growers should be trained in various aspects 
of mushroom cultivation and given tecimical guidance. 

(6) Mushrooms should be classified separately as an 
independent Item in the "Monthly .Statistics of the Foreign 
Trade .India",' This would,'facilitate the assessment'of 
PR-ogress ' inythe export of mushrooms’ ancl, als’O; in planning 
for increased production for ^-rport purposes, 

(7) Quality control should be intrcaucod in mushrpoms before 
export. 
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CHA,PTiliR VI 


GU14 KAH4YA 


(iiim Raraya is a dried exudation proance obtained by 
tapping trees oi Steroulia urena Koxb. and some other species 
of Storculia (Fam. Stercullaceae) , tvhicn are deciduous and 
are found coimnonly in dry and rocky areas. The gum resomblos 
Gum Tragacanth ( Astragalu s gumteifor Lab^ llardier.s) or other 
species of Astragalus in that its property of swelling in water 
irdbead of dissolving. Curing World Vlar I, the principal users 
of Gun Tragacanth in C«3«A. switched on' to the use of cheaper 
substitutes when Gum Tragacanth bocane a scarce and costly 
comraodltyh The demand ■ for Gum haraya has over since increased 
and it now forms an important ra',r material in many industries 
like textiles, cosTnctlos. food, pharnacoutlcal, etc. 

Area .of Production "yd;ilodo of extrac tI 031 . , 

2. The :trees of GtdrcuJ.'ia rrers have their origin iri India 
and are known locally as ■ "Khakra*’ or "i-ulu'! while 'the gun 
is tefmod karava . katila or katird. The trees are deciduous 
and of moderate sizo^ reaching a height of 25 to 40 foot with 
large trunks of soft cor^y str^jcturo. They have large spreading 
crowns and occur gregariously mixed with, a'number of other 
species in the dry deciduous, forests, of Madhya Pradosh, 
Kajas-than,, .Orissa, Gujarat ,nd Maharashtra, particularly in 
rocky areas. 

3* For extracting the gu],-.!, usually 5 to 0 incisions 'are 
made in the. trunk of ■...ach’tree depending .on the girth, each 
Incision being about 2 feet-Ion.g end deep' enough to reach the 
heartwo.od. The sap tha.t oozes^cut. collects in the form of' 
irregular or vermiform knobs i.n the incisions »■ The knobs,.are 
dug out at intervals of about 3 days and now accumulations 
collect in the same Incisions. If the gum is not regularly 
collected, the wounds heal up and new incisions at other places 
must be-madeTrees yield gum generally fOr 8 or ■ 9 months and 
then ceasG; to do so for 2 or 3 years after which they, can bo 
'tdppo,d again.' The best gum is obtainod during the hot season, 
viz., between March to Juno, there.,,being, no exudation during, 
thO'-rainy seasoni The local inhabitants collect the gun 
during the hot season which is the slack agricultural period. 
The gume is ,.sold to the, rjettjr merchants., who in turn, sell it 
to the ■; exporters in BoFibay.- The extent, of production in 
the various'States Is a^s ifollows,?- 

Stato liarket places Percentage 

' p _____ nroduction _ 

1, Madhya Pradesh Katlam, . indore , Satna', , ■60;k, 

katnl,' Chlndwara, Raipur , 

Dhamtari, Khetfa, Shivpur, 

Kalan, Qnkareshwar,BGtul,Durg. 
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2. 

Rajasthan 

Abu, liana, 31rohl, Findwara, 
Udaipur, 

1&/0 

3. 

Guj arat 

Dohad, Godhra, Rajpupla, 

Tulod, Chota-ldaipur, Uodasa, 
Khed“Brahma. 

Ibfo 

4. 

Orissa 

Jharsuguda, Sambalpur, Daulat- 
ganj-. 

us. 

o 

H 

6^ 

I'iaharashtra 

Chanda,.. Gondia, khandesh 
(Shripur). 

10^3 

4. 

Tree species 

which yield Gun liaraya. occur chief ly in 


this cotfiitry and to a very limited extent in Ceylon. I’he 
Australian VJattle gum belonging to the sarno group of 
Tragacanth gums is considered to be inferior to .the karaya 
quality. The qualities of i vuteer a ( Cochlospermaceae ), 

Stercplia tomentosa . S ter cull a coral foria" ~( found in, regions 
of Senegal, West■ Africa and,,,the ot.aer adjoining territories) 
are also considered, to be inferior and, .therefore, less in, 
demendf 

Proce ss ing and G rading 

5. Bombay is'the most important.assembling market both 

for the' internal. and, export trade'. 'Exporters and. dealers- g.ather 
about 8 to 10 thousand tonnes 'of raw gum id' lch arrives fro.m,,. 
different States in the form of lumps as irregular big tears 
which are then.- broken into crystals, crushed in mills and 
subjected lo, differential sieving and >rinnbw.ing. Th.@ gum is 
finally' sorted out-in piles by skilled women labourers.-,, accordihg 
to tbelr (i) colour, (ii) bark content, and (iii) other foreign 
matter like sand etc-. This is usually done by the .shippers. 

P'rom the .line.r sorts like dust and pulvis, the. bark is 
remoyed at'the milling sta,t'e. 

6. Shippers have, also to take precautions against other, 
factors like■moisture.( Chikanal ). the percentage boldness'of 
the''contents of middlings , or siftings' and ens.ure the consignment 
against the necessary purity and hy^nlc standards, especla.lly 
in the case of the superior grades' whic.a are meant for. .use ih 
the food industry. Of the superior grades, the best is .bright 
white and', the poorest .are dark brown, dull and black, In colour. 
These grades are. based on considerations of ex'ternal appearance 
of the gum crystals'^ the grades are not subjected to any 
chemical or other purity-tests, ds 'such. 

Standardisation.of Quality 

7. Standardisation of this product is very difficulu. Its 
main commercial requirements-are the.purity and visposlty or 
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swelling properties which are'based on climatic and other 
considerations that cannot be controlled, the gum being a 
natural-prod-uct. Efforts made in this direction by the _ 

British Standards Institute with the help of leading scientists 
representing British users of Gum Tragacanth revealed that 
the task ,is almost impcssible as. the gum quality varied ’ 
considerably,'.owing possibly to climatic conditions. A committee 
appointed to find a satisfactory method of testing the quality 
of the gum failed.to obtain any results. It is only in the 
U.S.A. that-the Gum, Association of-New York has formulated the 
following standard;- 


Grade Colour Maximum tolerance 



1. 

'iA/hitish 

0.6k 

2 . 

Pale yellow to 

1.5^ 


light brovjTL 


3 . 

Brown to dark brown 

3.0k 


8. ,.In the case of consignments to the U'.S.A,, apart from 
the above standards, the exporter has to be particularly carefu,] 
as he has to' ship a .consignment against-a certificate to be 
issued by the General Superintendence Coi. Ltd, of Bombay, which 
does not finally absolve, hitii from claims, for infe.rdor quality. 
Doubtful consignments are subjected further to the'''National 
Formulary Specifications, in order to have a complete check 
over the macroscopical and microscopical identifications. To 
over-come these difficulties, at-times.Bombay shippers comhine 
consignments of the same quality so.that if any is rejected on 
account of purity (freedom from excreta) etc., their agents 
at the other end may take recourse to either cleaning the 
consignment or dispose off or resell the whole, as a lower 
grade product. 

9., For these and other reasons such as the requirements 
of buyers from different importing countries, the Bombay 
shippers have devised their o-wn several grades ♦ 'The draft 
Agmark standards, if adopted, lArould go a long way in eliminating 
some hf the•misgivings in meeting the needs of standards that 
are necessary for exporting the .qum for .use in Imr'ortlng 
countries 

The specifications do not appear at this stage to aim 
at imposing any stringent restrictions over the testing of 
the quality of gum, chemically. 

Constituents 

10, karaya gum consists chiefly of.^geloaw galactose, On 
hydrolysis,., it yields among other p,roductsacetic acid and 
galactose', when hydrolysed vrith phospho'i-ic or sulphuric acids, 
the volatile acidity number varying, from 13.4 to 81.3 (expressed 




in terms of acetic acid) is obtained-, ihls is much highci 
than the volatile acidity .ntimber .of 2 to 2.94 for Gum 
Tragacanth* ■ •■On long stariding, the , gum develops a distinc¬ 
tive odour of acetic acid 5 dissolved in x^ater it has an acid 
reaction. with its pH Sol.), about 4.65 when finely 
powdered,the gum remains suspended in water , each .particlG 
swells and the appearance and behaviour of ihe solution is more 
like-a-homogenous solution unless it is ground extremely fine 
heyorid 2GQ mesh'size) or subjected to a troatrK'nt in an 
autoclave, I'he latter treatment does ’’solubilize" it to the 
extent of yielding a x\rator--3olubie gum, like Qum Arabic. 

From the industrial point of viox^r, it is.the viscosity^ 
that is most important in the case of haraya Cnm, x.jhich 
factor is affected by.the .season of the year in which the 
gum is tapped and the,area of collection, apart frora con¬ 
ditions of "growth etc. 

11. The different admixtures of gums like -"Ghatti" 
gum ( Anogelssus latifolla ) . found in forests of iiaharashtra 
and Madhya Pradesh are all identified in the shippers’ * 
premises, by skilled women labourers whi] 3 sortixig.. out. the 
primary gfade, as only Gum xaraya has the peculiar tear struc¬ 
ture. This is invariably done by the exporters as the, 
importing conntrlds subject the consignments to chemical 

and viscosity standards in Govern-ment laboratories;. 

Uses 

12. Apart from the many diverse uses narrated' earlier, 
the gum.is used in U.S.A, for, the pr..op-arati.on of Finger wave 
Lotions for-the Beauty Tra.de. It. has excellent advaintages 
in the production of industrial rro.iects.^ i.o., in the 
pharmaceutical, paper, food and textile ■ industrios.' Ih' 
combination with latex, it is used in the manufacture of 
composite building mat.crials. 

13. Its superior grades find use in ice-cream preparations^ 
various food- products and in the preparation of some medicines. 

14. The loxv’-ef grades arc useful in, laany branches of 
textiles; and in the preparation of varnishes, lacquers, inks, 
rubber-compositions, linoleum, oil-cloth, paper coating, 
polishes and engraving processes, .ivaraya gum is thus 
considered to be an important j.ndustrial base. 


Storage 

15. The gnm is required to be stored in cool and dry 
places. In its powdered form,.it should be stored in 
well-closed containers in order to prexrent access to 
moisture. It Is also necessary to store graded and un¬ 
graded gum in clean and hygienic premises and prevent the 
consignments from'b.eing cent'aminated with rodent excreta, 
birds droppings etc. 
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Sxport Degiana 

16. Exporters at Bombay assemble abopt 7-10 thousand 
tonnes of Karaya- g-um In "the raw form, depending upon the 
position of supply and demand, and export about' 6,000'tonnes 
annually after"'processing it. The most important importing 
countries are U.S.A., France, U,K., ^'^est Germany, Italy and 
Japan. The average annual exports of Karaya gum and the values 
thereof ifrOm 1961-62; to 1965-66 are given in Appendix I. 

17. There are 13 exporters of gum Karaya in the country, 

11 of them operating from Bombay while two are in Katni in■ 
Madhya Pradesh. 

Competitors in the ,,world market 

18. India enjoys a virtual monopoly of the trade; supplies 
on u. restricted scale are also obtained by U.S.'A. from Pakistan 
and Sudan, though the species Sterculia urens does not occur 

in any of these countries, 

.It has also to compete against other thickening 
materials like Gum Tragacahth from Iran, alginates from 
Japan and North Europe and also^against gelatine and other 
substitutes, 

19. The natural gum in the food and pharmaceutical industry 
has' been threatened by the development of seaweed products. 

Agar agar is one of them. It is possible that these seaweed 
products may eventually replace the natural gums in many 
industries. 


REG0I4HBEDATI0NS 

(1) Tire Forest Departments of the States where the species 
Sterculia urens occurs naturally may be requested to protect 
the trees and to raise this species in plantations where 
possible. Young plants that come r-p naturally in the forest 
should be encouraged, 

(2) Existing methods of tapping must be improved to ensure 
that the trees are not unnecessarily damaged and killed by 
excessive tapping. The Forest Research Institute, Dehra Dun, 
may be asked to evolve Improved tapping techniques for this 
purpose and to ensure the maximum sustained production of the 
gum. The highest priority should be given to this work, 

(3) Collection of the gum has to be improved to ensure 
the exclusion of chips of bark, dust etc. For this purpose, 
th© collection of the gum would have to be organised to allow 
for frequent collections. Tribal cooperative societies 



could undertake the collection and marketing of the gum. 

Under the supervision of field officers, better quality can 
be ensured. In the collection, packing and storage of the , 
gum, the; ForestRe search Institute, Dehi’a Dun, in collaboration 
with the .Centrai Food Technological Research Institute, Mysore, 
could advise on improvement of methods of collection, packing' 
and stQrage,, 

(4) The storage of the gum at tho exporting centres nas 
also to be improved to protect the gum from extraneous matter. 
Since Giiim Kiaraya is an edible product, sanitary conditions 

in storage must be ensured. For this purpose, it may be 
necessary to prescribe inspection of export consignments. 

(5) The Indian Standards Institution may be'requested to 
undertake the preparation of standards for G-um Karaya 
particularly for the forelpn market. 
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CRAlTiili VII 


X\, 


U T H 


ivuth , 0 o 9 tus root!) is the root of the 'plant Saussurci 

lap-pa (ClarkG)'!:holonging to -tho^ CaLi-osites. It is 

cultiyatod in the. Lalianl an-d. Sniti 


dC. 


i',.aslimir' and.' to solig 


It occurs and grows at a 


va^llo^rs o 
tant in the 
altitrdo 


I-limachaT PrCi-dosh, 


In Jaminu 
Ppadcsh, 

metr Qs , About 4b0 tonnes ,.of roots 
the plant,. are prodncod. amnally in 
of Kimaclial .Pradosli and abcnt -150 
Fofligiblo (Tn'>^.titics are also obtained 
Einacfel Fradosh and fro’. Uttar Fradosh. 
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2. xviitli had till recontly. .been ono of the _ important _ 

traditional forei.gn' eTchan'''e .o..ai:hing commoditi'es o:' India. 

If has been r.sod chiefly for bf'-ning as.,an incense ^in Tibet, 
China and otiior cbmtrios in the rj.ast. , TUo oricos ior the 
indigenous . root Irrve boon lairly ..-ttractive » Subs tantial 
qrantities have also be.on rsod. in the manr.f-accure of .incenso- 
sticks- o.rd' in indigonors systems of mediciiio. _ However, since 
tho ChinGSo aggression, most of the export trade has been lost 
India, Information on the ''^rodvetion and marketing of krth 
in tho dtatos where it occurs or is cultivafed is given b.elows 


to, 


Jammu xi.ashmir 

3. ivuth and-its traded had beon a traditional' monopolyof 

Janmiu & hashmir State Govommer.t. A special j,'*uth. Hegulauion. 

Act as old as 1921, had been. giiI'ot rod .to pr'fnibit. the un.autij,orlzed 
export or possession of any "part of the planu. Regular worlaing, , 
schoeies for bxnloitatio-i o.nd nrona.g.ation of .aath had bocn.. prepared 
for different areas. It was also cultivated to augment natural 
regeneration and stocking as o-iso to extona tho^aro.as of naturej. 
Kuth and i.mprovo the Oj,uCi-lity. Tho chier poaesvi in .the otat^-s 
wliCTO kuth grows abundc.ntly are in the 'ivis'hangonga valley from 
Tilail down to Ivarnah and the higher elovc-tions, of Chono.b 
Valloy cons titrated by Bahlesh, BbnjTAra-b,. .Padar, Dha chan and 
Marwa, 


idvorse inarkot conditions, 

5in,: regul-arly sold in tha't 
5 d Guantitios because of tPr 


iGuth fro;o J 
State till 
poor 


mru 
1962, , 
trade r e1atior s 
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(i Rashnir'was 
tiiouah in reduc 

with”Ghina, tPic major importing country. Sire 
due to corr^ lct:-' stoppage of trade, with Gliina, the production 
a-xid cxnleit ;ition of kuth received a severe set back. As a- 
result , irospi collections of th-o root-had .almost stopped and 
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6, ivashnlri kuth, by virtue o-f. Its si per lor quality, 
fetched higher prices Ir the open t,;arkGt. Iha highest rate 
obtained in the recent past (16-50) was ns.336,83 per ]i!aun.d 5 
l.e. Rs.88v3 per quintal, 

hlmachal Pradesh 

6. Detailed information in respect of the Introduction 
of k-uth:'ropt.^,in:-this lorritory is.-.not available. It isq 
hcwever 5 knoM; tjiat IcUtfi was Introduced in Lahaul fron Kashmir 
in about-1.923 .whore .It has, .since boon cultivated, 

7. i'j.uth..'is -also' fouiid to a liyiitcd cwtont ir. tire-fan-gi 
Valley' of Ghamba.'district' and in kinhaur dlsti ict. In the‘‘ 
Fangl "area feth’does not occur in.forests, but the ■ local 
inhabitants cultivate it in their liolds like other agri¬ 
cultural crops. In Kinnaur distric.t, .Ivu’ev-rr,' it .qro^^s 
naturally, though sporadically in forest aroas and the .local 
people, collect.nnd sell it under recorded rights. The quantity 
grown ih the fields or- collGctod from the iorests by tile 
villagers is ..exported outside tlimachal .l-'i.adosh .ranee there is no 
internal consumption. Fo record'Of the production figures 

of this crop,, is; maihtained in 'Hiraachal Pradesh, .but it is 
estimated-to bo' about 50-60'quintals, annually, ho informa¬ 
tion re.garding-present-prices of this commodity is available 
from- Himachal Pradesh. 

Uttar Pradesh 

8. kuth cultivation iras started in Uortn Garhwal Division 
from 1931,. with 20 acres in - Bhun.a. .This wa.s. subsequently 
extended to'arioth.:r 26 .acres in Bajinra during 1935, 11 
acre.s in Bhanola during 19.38, lo ..eras in Danperi and 11 acres 
in Flmdera during' 1939. At present .xutli .-qlant at ions .'axtend 
over '70 acres and. the estimated yield of .dried- kuth roots-is 
about 16. tonnes per acr.a. Atte.^-pts to introducai the plant in 
Ghakrata- 1'orG.sf Division have also been made recently. 

'Medicina lmpr operties ■attrlbu.ted to tn- e root 

9. According to the. indliGnous syste-'pof medicine, the 
root is a tor'.ic, stomachic, carmli'.ativc stimulant. It is 
also useful in asthma, -.cough and choleya. It is. indicated, in 
chronic skin diseases and rheuma^-ism and is . sand to'have, a 
remarkable effect - in controlling broncki'il astlina esiVecially 
of the vagotonic type. Then.’-oot powder i.y used for preserving 
woollen c lothes agains t' noth att..a-ck...' 

Composition of t he- roots 

10. The ^oots -are reportod to contain an essc'ntial Oil, 
an-alkaloid.''sau3s,urin5':’a''resie-, inulin, traces of a 'bitter 
substance , uaiir.ins , fixed oil -. -and . sugars . Irl.:. pre^ience of 
the alkaloid saussurin is , however'cte-sidored doubtfiyl 

by soiiiG workers in this field. 




the, root s 

11. Tho conventioi:'al nothod used for obtaining the oil 
is the steam distillation of root. Yields varying betwcon 
0.3 to 1,5^ have bee]-' reportod, 

12. , The oil ]jhich is yellov.v to brown in colour possesses 
a peculiar and lasting odour wliieh is slightly siiima-l like 
and i.s reniriiscont. ,of violets., orris . and' votivor. 

13. The oil contains aplotasceno, costus acid, costol, 
costus lactonej dehydrocostus lactone and traces of phollan- 
drbiiG,, caraphor etc. Creditable work on the oil has been done 
by Sor’a' ai’id co-“V^^orkors in Czechoslovakia. 

Work done in the Fational Clioraical Labora.torv. Foona . 

14. The roots contain'.a number of components vrhich are 

adversely, aifectod by the high' temperature during, processing 
by stoan distillation, Henco this'method is not a suitablo 
one for isolating the oil in the form in which it exists in.^ 
the roots 5 a- lov.r tamper .,turo procedii.ro has boon developed in 
the National Chemical Lfeboratory in which petroleum ■ ether‘ 
(40°to 60° F) is used as the solvomt and all the operation^ 
are carried, out at 40° F. (pl^us) , 20F, Tho, procoss, has bech'.. 
successfully trleci on a'pilot plant .scalj. als'^ and h:as bpen 
patented in* India ,arid abroad. ■ ' ' 

15. The jrield, of oil obtained by this rroeodure' is hi,gher 
than by the, conventional^ me-thod. viz. , aboi^t 6h ln"the;'co.se' of 
roots, from Kashmir and. 4k in. the . case''of ’ foots frp:r hlmachal' 
Pradesh. -The oil is free from .-iny polymerisation r.nd dena-t.i7.ri'h 
and the prop'.crties of oil samples take.n from variotns batches 
closely agree. ?.hls oil has been found to contain about 50;t 

of solid lactojies which c-o.n be easily separated by stop-wise 
cooling of the'- oil .extracts to C® F. and -20° F.. 

16. The solid l.actonG ..lixture has been shown to consist of 
two lactones as the major compoia'aits. One of these - 
costunolide, is a, now sosquiterpo’:.oid lactone, which does, 
mot occur in the coma.ic.rcial oil. The other lactone, dehydro*- 
costus lactone, is kno\;n to b] a constituent of the comhe-fcial 
costus root oil but its proportion in that oil is poor*'. In t 
the oil GTcti’actcd'b;’' the now procedure this lactone is present 
to the.'■extent of abort 35 %,' 

17. Eosidos these two, lactonos, this oil contains dehydro- 
costunolido., dihydrad9hydrocosti.''3 lactofic, 12-incthoxy-dihydro- 
costunolide , B-selihehe, B-olcuche, •aplotax'..;.i,c, costol, 
sistostorol, stl,gr.ia3tQrol, botulin and .dihydroiqnones etc. 

18. The oil th.at remains behind av'ter SGp,arating the solid 
lactones is more ..s,t able .th-an the whole oil and. has been found 
acceptable for''per fumery prw 'eosos bj?- well-known perfumery 
houses abroad. Subst inti'.l quantities of‘'this oil ho.ve'beoh 
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supplied to reputed firms in U.K„, U.S.A. ana France. 

Uses of the oil 

19. The oil finds use in iiigh grade perfumery of the .heavy 
oriental type. 

20. The quantity needed for this piirpose iSj liowevora limited 
vrhen comp^ped:Ki'th. the amount of 'oil. h/j-hich.uould he ohxained 

hy extracting, all.'the ■ aval lah Id qiiahtity of roots.. It is, 
therefore, necessary to explore other uses for the oil and its 
proddeth; 

In the private- sector efforts are being made to settup 
a steam distillation plaut for th:; extra.ction of this* oi], at 
Kulbi (Himachal Pradesh). 

Project ■sponsored bv the Punjab Govern.lent- 

21. The. Punjab Goverximont have sponsored -i project in the 
National Chemical Laboratory to find out hovr best the roots 



KECQMMaNDATIOHS 

(.1) Efforts . should he made hy the State Trading 
Corporation to develop the recently found foreign markets 
of Hong Kongj Ceylon, France and Afghanistan for the export 
of Kuth, as exports to China, the erstwhile major buyer , 
have been stopped since. 1962* 

(2) Small quantities of kuth roots have teen used 
indigenously in the manufacture of Indian attars. The foots 
have also been exported to Prance for the distillation of 
its essential oil and for the extraction of resinoids,, 

This export of kuth roots to overseas manufacturers of 
essential oils, resinoids etc. should be encouraged, 

(3) On account of the fall in the demand for kuth 
roots and also because of careless handling by the contractors 
who obtain the right of extracting the roots in the forest 
areas, the market for the roots is rapidly dvrindling. This 
has resulted not only in loss of an important trade item to 
the country but also in unomployiTiont among the people 
engaged In the cultivation and collection of the root in 

the States of Jammu & Kashmir, Himachal Pradosh and Uttar 
Pradesh. Consequently, every effort has to be made and 
high priority given to revive the tr.,.do oi>h sound and 
scientific basis. 

(4) The research and development work carried out at 
forest Research Institute, Dohra Dun, on the economic util!*- 
sation of kuth roots has shown encouraging results. Its 
further extension by the scientists at National Chemical 
Laboratory, Poona, has now given a new opening for expanding 
the scope of utilisation of kuth roots. An effective method for 
extraction of the oil of kuth roots in the form in which it 

is found to be present in the roots has been developed by 
National Chemical Laboratory and ir also being exploited 
on a pilot plant basis for the production of oil and its 
export. The reports received from the overseas users have 
been extremely encouraging. It is, therefore, suggested 
that the method for the extraction of oil from kuth roots^ 
as developed by tl e National Chemical Laboratory, should be 
encouraged as widely as possible in view of the large potential 
for the export trade for this new produce from India, At the 
same time, costus reslnoid which has a large demand in the 
perfumery trade should also be manufactured and exported, 

(6) In order to have a high quality perfumery product 
which should receive increasing attention on the part of 
overseas perfumers, it is necessary that sound and scientific 
methods for collection of the roots and its drying', storage 
etc. should be Introduced under expert advice. The age-old 
method of smoking the roots over any fuel (loaves, bark and 
other such wastes) is responsible for the poor quality of the 
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roots and introduces therein a ' burxit' odour which is 
difficult to remove from the end product. This has been 
responsible for a large scale roftrsal of the Indian costua 
roots, the oil and other related r!iateriala .produced 
therefrom, in the international ‘.•'.arkct. Proper drying 
methods require to be intrcduc.od to ensure . good quality* 

(;6) . The croation of a suitable machinery to under-- 
take proper'gridj^pLg 5 quality control and-marketirr of the 
material;'i*fe 'an urgent necessit:ii. 

(7) Distillation plants-, for the extraction of tne oil- 
using inprove.h’techniques, should be encouraged ,in the 
private sector. 




Source; Monthly Statistics of the Foreign Trade of India. 
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CHAPTER VIII 
’OR CUTCH 


Katha is a vegetable product derived from the, hoarWood 
of the ;tree Acacia catechu (wllld.) locally known as Khair, 

The tree is deciduous and occurs throughout the greater .part of 
the country except in the most hunid regions. It is corncionly 
associated.with the forest typos which occur on shingly or 
sandy alluvial, beds of rivers .and streams where it is markedly 
gregarious 5 and with the dry types of forests on high land away 
from-v/ater-cour.sos, where it is frequently gregarious but is 
commonly mixed with other species characteristic of dry regions. 
It occurs on shallow stony soils and also on black cotton soils. 
In the Himalayas , the tree may be' found in valleys at'an 
elevation ol about 1000 metres. The tree coppices well and 
therefore does not require replanting after felling,-'Oldet 
trees, i.e,,over 3 ft.,girth, hovjever, coppice poorly. 

2, The wood is durable, heavy and hara. It takes a fine 
polish!. ah,d Is termite resistant.. It is, used for boat •“making, 
cart'^construction j agricultural implements'and for oil crushers, 
The sapwood'is. creamy xHiite. The hoartwopd is dull pink'which 
darkens to reddish-brown- on exposure. 

3, The heartwood is the source of hatha and is, therefore, 
coirunerdaily important. By boiling the heartwood, twb important 
constituents:are obtained, Katha and Cutch. Sometimes, a third 
■produt Kheersal is obtained which is in the form of a vrhlte 
powder- or cystalline deposit in the cavities of the wood and 
occurs in snail irregular' fragments like bits of pale’ catechu 
a,nd is readily purified by crystallisation from hot water. It 
fetches a high price ^and is used for medicinal purposes, 

4, Katha is_dull brown in:colour but this varies with its 
purity. It is- sold as irregular pieces or small Square blocks 
of greyish-bro'.ihi colour which on breaking show crystalllhG ' 
fracture, - Katha'is.used axtensIvely in * pan' preparations and 
in medicine. It is an astringent . Recent research works in 
America have-led to .,the conclusion that Katha is' d rich source 
of vitamin 'P' which is said to strengthen, the potency of hum.an 
beings. 

5, -Cutch is marketed in ,the form of sm^ll cubes or blocks, 
rusty brown or dull orange, in colour and of conchoidal fracture. 
It is used for industrial purposes. It is; rich in'tcannin but 
its use in the preparation of leather has how been replaced 

by more suitable materials. It is. a-g^od preservative ahd,' 
dye giving a khaki or brown colour to-tho material. It is used 
in the textile industry as a dye and mordaht . In pro serving' 
fishing nets, Cutch Is considered seconl:-.tO;nbii'e, It -is also 
used to dye and preserve nail bags., sails, jute, textiles etc. 
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The proportion of t 9 .nniii and catechin in Ontch is the prine 
factor ■which determines its cha^acter^,Gndvalho'-.-as a dye¬ 
stuff, tan and nedicinG. Ir. vutph the. catechin content 
nay be up to 17 

Bxtractibn 

6 . The extraction of hatha.Cutch in. India has been carried 
on from very early tines. ■ In'.'certain'.'parts of, the country there 
are particular' commun'lties or castes- (Kathkaris or Khairwas) 
traditionally 'engaged '.In It* The mj or portion, of productibri Is 
still carried ...out in snail batches. 

7. ^ The traos'are. reg.ardsd as suitable for Katha. extraction 
when’they are. about a foot in diameter- tho'ugh in sOne parts of the 
countty trees even 8 " - 10 " dianotor are fr lied for 'this purpose, 
The important factor is thb percentago of heartwood'in the tree, 
and this varies not 'Ohly wlth a.g‘e but. from localitj^ to'-'Tocality. 
The yield is dependent On the percentage, of heartwood. 

gomlxy. ■ 2 .£,,..QZ.tra, c .tjo p 

8. The,,country Or.'"Handi" method -of extraction is nore ‘epnnon 
in the. coiMtry ..and this .method .Is usit^Hy employed ne.ar the- Khdi'r 
forest area leased' fo,r Katha" manvfact-urQ. In this m^iethod, . after 
felling, the trees are cut into,logs -of v'.rious lohgths .depending 
on whether transport is by human labour, carts or trucks. The -ba-jd?; 
and sapvood is generally chipped, or -axed off and. if .this, is 

done near 'the si-te; of .Katha .'rianufaeture, this .material is used 
as fuel together'’With spent, chips and ;thG iv^ood of. o'bher species 
growing-In the vicinity. The.-red heartwood is., chipped into small 
pieces, about an. inch^ squ.afe,..ln- size near'the . site of nanufacture 
The chips are then boiled T^ith an. equal quantity .of v/ater in 
earthen p’ots: till the mixture is i'*Gduced to about half, the 
quantity of watef'. This requires about 6 hours . . Sometimes the 
red extract,'is poured over fresh chips, boiled again and the' 
proces,,s repeated till a deccction .of suitable strength is 
obtained. .This is further coricGiitrcatod in. earthen pots till 
it attains the consis-fcency .of a-syrup. It is then poured into 
wooden frames lined with leaves and .a-llowed to. cool, when it 
hardens ,.into, a dark brqvm solid tiass and is cut into • suitable 
sizes and. narke-ted-. The boiling of- the. chips is generally done 
over a battery of ■ fifes 'and .a refinement in recent years has" 
been the use of aluminium or copper vessels instead of earthen, 
pots. .Iron vessels are not u.sed as tho tannin reacts with iron,. 
The .’efficipney of .extraction varies very considerably and the 
yield nay be any'^here from 30 to lO/a by weight of .'the wood. 

9. For 'the pahufacture ,of" Katha j the concentratea extract 
is cooled and s'e.t .aside, for^-a few days yqr c<atchin to separate 
out. It i.s .thdh: p'oured in-t'o■ baskets, 'placed over ecarthen, 
pots. or ■ into mou'lds- dug ' ih-fino'-’.sand. In the former case the 
tannin'arc- drained into ^the-'"pot and .-the crude .'.vatha is ye ft o-ger 
in “the-basket. In'the' -latter'''case 5 . sand absorbs all the tannins 
and Katha is left over as a.- crystalline material. 
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10, Considerable economy and improvement in yield can be 
effected by converting the heartwood’ lfltp fine shavings and' the 
proportion of water rednced from 20^ to lO^o or even less and 
the extraction is complete in .about half an hour. It is also 
necessary tb avoid excessi/e, heating to prevent the Oonverslon 
of cateohln^to catechutaifiic acid. A further improvement is 
to strain the extract vhllQ; still hot into another vessel 
through fine muslin. The filtered extract is concentrated till 
it is df, suitable consistency. Concentration should not be 
carried too .far as oatechutannic acid retards the crystallisa¬ 
tion of catechin in thick solutions. The decoction is allowed 
to cool slowly and seeded with some, crystals of caitechin and 
left to stand for several days. Sometimes it is necessary to 
reduce the temperature of the extract by immersing the vessel 
containing it in cold water, Katha. crystals separate out and 
form a layer at the bottom. 


The mother liquor is filtered through fine muslin and 
the Cateqhln collected Is washad with some pure cold water 
to remote all traces of catechutarmic acid. The pure material 
is collected and while partially moist, it is moulded into'. ‘ 
suitable fo.fms and finally dried. This is very pure Kiatha, A 
second crop of Katha'’'i's obtained when the mother liquor is 
again concentrated and allowed to cool. This*is removed as. 
before the fihq.1 mother liquor which is practically devoid, of 
catfehfn is boiled dovm and mad.e into Oubch in the usual manner-. 

By this refinement, in the ; country Biethod the'recovery of cu^ich. 
which is an important"industrial product and the extract of, 
which is exported, is ensured. In the common country method 
the Gutch is, lost. 

£e^o.t.oxY. me thod of okt,r.agiLi^ , 

11, There are a few katha'factories distributed in some of. 
the States such as CTU.iarat, Maharashtra, Madhya Pradesh;)and ' 

Uttar Pradesh, Th- oddest and probably the' largest of' tlese 
is that run by M/s Indian Uood Products Ltd. at' Izatnaga;r 
near Bareilly in Uttar Pradesh, Logs of'%alr'ate brought 
from the forests where the sapwood, bark etc, had been removed/, 
into small pieces. The chips aare boiled in large copper boilers 
with hot water under slight pressure. The extract'is concenfratbll' 
in vacuum- and u 00 led in refrigerated tanks, wteh; Kath^ cryal^alliSQ 
out. This is separated by filter -presses and dried. 

Gutch the .mother liqu.or is further concentrated in'Kos-tner, 
evaporators to such a consistency that it sbiidlfies-on cooxg.ng. 
The products of, this factory are of a'.high (Quality. 

12, In recent years, the production of'Katha and CutCh .hy the-.:. 
factory method has been increasing but an inhibitory fadtor is' 
the system of short term leases for the expioitatio.n of Khair 
trees which does not ensurie a regular supply of''.the wood to 

the-factories. Factory comers who have to invest large sums of 
money in setting-up their units: are, therefore^, averse'-to ‘being 
so until they are' ehsured;. of ^a-reg'dlar ' supplyiof:K;hair over a 
long period, 

/to the factory where machamical run chips or disintegrators chip- 
the wood ® ' • ■ 
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Prognction of Kath a in the States 

13. The gross area landGr' Khair' trees in the coimtry is. 
reported-to be about; 29 l.alch hectares and the total current, 
yield of Ivatha is about 40,00(3 tonr?.C'S. The important Katha 
producing States are Gujarat, 'Maharashtra, IIadhy.a Pradesh, 

Uttar, Pradesh,-Oilissa,and Jarjau iT hashrir. 

uu.1 arat;- .in,Gujarat btate, the nunber of Khair trees 
is vex'y limited.^ .The a^yailable tree's are, hoirever', reserved for 
supply of the .wood to the three katha f.actories in the State 
with which Goverriijient have entered into long-term c'oi.imi tments, 
■About■10,000 to 12,000, hhair.trees of 36" and over girth at 
breast, height arc supplied annually to these three factoriesbut 
this .is inadequate and the factories ' operate at 75>3 of their 
Installed capacity. The estimated production of hatha is about 
250 tonnes annually, 

15, Maharashtra - The exploitation of khair trees is done on 
a commercial basis, in the districts’.of Thana, Nasik, .Jhulia, 
Chanda ;and Nagpur. Most of the'ivatha is produced by the country 
method in' Or near the Khair forests' .though there are a few 
factories in the. State, .Specially trained labourers knovai as 
’Kathakaris' are engaged in.the manufacture of Katha by the 
country jnethod. . Khair trees are sold to regular contractors 

by auction on' short term leases. In Chanda district'there,is 
a long term lease'in favour of the ICatha factory at Mahikgarh. 

The e.stimated production of Katha in the State is reported, 
to bo about'2,000 tonnes. 

16, Madhya Pradesh The Khair forests are distributed all 
over the State, but particularly in the northern and eastern- 
districts in the dry doenduous forests. Most of, the production 
is by the country method and skillea lab^..brers known as 
’Khairwahas’ are employed for t’nis pur’^oso.,, Tncre Is' a Katha 
factory at ShivpUri,. in .v/hich the ariiual'rrqducticn of Katha 

is 65 tonnes per year. This factory'was ce.i.ablished in 1945, The 
total production of.Katha in the State is about 360 tonnes per 
annum. 

17, Uttar Pradesh - In this:State the ^hair forests are 
chief ly . confined to the’ fringes of th e Blia.bar bolt and along 
the dry fiver beds' in the sub-r:our,i.air. region.;The j^hair trees 
are leased out generally on .short leases and most of the 
production Of Katha is by the co\ii:try .netiiod in or .'near the 
leased area. Ther-’ is a largo ivath-a factr-i'y ut Izatnagar near 
Bareilly, M/s, Indian Wood ..Pr'oaucts So, Ltd,., which-is the 
largest 'and one of the oldest Aatha faetohics in the country. 

The annual production of '.t.atha in this factory is about 40'G 
tonnes and of Cutch about 90C-. tonii,-3. RecQU-tly some smaller 
factories hav'e been set . up • nearer tl.e Khair forests , 

18, The botal proau.ction of■ Katha in the brapo is about 1100 
tonnes. The price of Katha is about Rs.13,500 p'or tonne (1964). 
Katha is also manufactured i.n Orissa, llhar) Andhra Pradesh and 
Assam. Production figures for'Orissa, Lihar, and Andhra Pradesh 
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are not \a,vai'la1?le but in Assam the annual prbductibn is estimated 
to be about 75, quintals, 

19. In view of the great Impo+tance of the Katha industry* 
in the State, the State Forest Department plans to plant up an 
area of about 4600 hectares during the Fourth Five Year Plan 
and an equal area during the Fifth Five Year Plan. The annual 
sustained yield from those plantations vrould eventually be 
about 69,000 tonnes,of heartwood or 3450 tonnes of Katha, 
yielding a revenue of about Rs. 460 lakhs annually, when 
these plantations are ready for harvesting. 

20. ■ J ammii & Kashrilr - I'he occurrence of Miair; trees Is 
regfricted to the trdplcal zone of the State which is comparative¬ 
ly limited, in Its extent. The tree occurs in pure patches in 

the dry,alluvial beds of rivers and strearas, particularly in 
the uppdr'reaches of Ujh, Bhini, Devak and Basanter rivers 
clinging to and lending strength to tho otherwise fast erbdlng 
banks. It also comes up in a mixture with other s.p<r:cleB 
characteristic' of dry regions on the elevated foothills forming 
the Northern Tropical Dry Deciduous .Foro.^ts in the areas 
adjoining Punjab. 

21. Some attempts 'have been made'by the State' Forest 
Department to propagate the species and to extend its occurrence 
hy raising'plantations, but due to the greater demand for bamboos, 
the . latter species is being planted more extensively ,■ in areas 
which'are'- also sui table for iihair. 

22. ^ Annual contracts are given out by the Dtate Forest', 
Depari^ment for the maxiui acture of Katha from Rhair tr.ee..s in .the 
demarcated forests. The exploitable girth is 2 ft. and over' 
at which size the heartwood content-is usually .low. Trees oh 
private lands are also felled and latilised by the owners for 
the mariufacture of Katha after th^jse are marked by the -Forest 
Department in association ’./ith the .State Rovenue Departmsnt, 

23. In the State, tho m-anufacture or Katha- i.s a..; important 
cottage industry. There are no factories and all the p-^oduCtibn 
is by the country method. It is estimated that the annual pro.- 
duction of Katha in the State is about 60-70 tonnes. 

Exports 

24. The trade is largely in the hands oi smala manuiacuurers 
and dealers. Alm^pst the entire qiuantity of Katha produced is 
consumed in the- country'but small quaptities ape exported to 
Pakistan and Africa.' Cutch, on the other hand^ is exported to 
some European couiitries, of which the United Kingdom is one of 
the Important ones. Afghanistan and Pakistan also import Chtch. 

On an average, about-250 tonnes of Cutch valued;at about Rs. 6 
lakhs are exported annually fronr India ( vide Appendix I)• 
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25. The Indian Standards Institution have prepared standards 
for methods of sampling and testing fer' Katha/ i.e., IS 2962-1964 
Standard specification for Katha are under preparation. 

RECOMMENDATIONS 

(1) A complete survey; of hhalr bearing 'areas and an 

assessment 6f the existing potential should he carried out. It 
would entail the enumeration State-wise of h:hair both 

on forest and non-forest lands. 

(2) , . .On the “basis of the above survey, a regular i^jorking 
scheme .for, tide Ciariagenontof those Ivhair bearing forests should 

be prepared. This snotild includo prescriptions for-the.-a cientific 
exploitation, regefi’eration and. extension bf. J^hair trees.. The 
exploitation of .Kh'air on non-forest la,nds shoi-ld be controlled 
and restrldted: and e xploitation of-Khair. in these areas' should 
also vest/wlth the •S.t'at j Forest Departments. 'The cooperation 
of the State Revenue Depart-pient 'and action at Goveinment., lovel 
will be required for this purpose . Planting stock should' be ; 
supplied to Gram Panchayats and Individuals at subsidized rates 
under the Farm Forestry Scheme. 

X3)'A. major inhibitdry' factor in the manufacture of Katha 
and Cutch by the factory-.method is the lack of assurance. of 
sustained and adequate supplies of hhair \rood because G.f the 
policy of the State Governments to auction Khair trees on short 
leases. Unless there is an assurance of supplies .of.raw material 
op a long tprm. basis there is an understandable hesitation on 
the part of private''entr-rprennurs to invest in Katha factories. 
Leases of 5 '- 10 yearo arc, .fh.erefore, r.ecpmmended to oncourago 
the establishment of new factcrios so .th.at the • produ^ction of 
Katha and particularly Cutch is ■nndroased. 

(4) ’ It was reported that some Katha traders are. unable to 
take up lar,ge scale production of .Katha by tho factory method ■ 
because of'ff adequate financial backing. It is, therefore, 
recommended..that long term loans on,easy condi.tious -at low 
interest could be floated to encourage such private 
entrepreneurs. 

(5) The country method of extracting ikatha should' 

be discouraged and the proper scientific method of extraction 
in factories encouraged because of the wastage of Cutch in the 
former. Cutch is a very important by-product of the factory 
metho-dAnd has considerable export' potential, 'The State Forest 
Departments, should, therefore, take imriadiate action .to 
encourage the setting up of Katha factories and gradu.a'lly p-rohlbit 
the manufacture of Katha.by the country, method. 

(6) research conducted at the Forest' Research Institute, 
Dehra Dun, into various improvements,.-which, could be mad'3 f the 
country method should be brought to the notice of the 
contractors employing the country method, The improved methods 
recommended by the Forest liesearch Institute, Dehra Dun, would 
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also ensure a higher cualitr of Latha together with a 
reco''''ery of some Gutch as by-product. 

(7) The Indian Standards Institution may be requested 
to complete the preparation of standard specifications for 
Katha and Cutch on a priority basis. 
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CHAPTKK IZ 
MiAmOQU 

The Agar (Aloe wood ^ calamanac eagl^wood)- of cominerGe 
Is the aromatic wood of the tree Aowillar is a.oalloGha Hdxh. 
and belongs to the Botanical family, Thvme Eeace as« It is another 
important item which ih the past had been,"proauced in large - 
quantities and was exported to' the neighbouring i'iuslim 
countries. It is a tail, evergreen tree with tough and 
pliable bark, grey on the outside with a cork layer, light 
buff-coloured on the inner surface and x^ith young silk)?^ 
shoots. Leaves are slightly leather^^,. flowers-white Ifl 
sessile or shortly stalked and silky umbels, Periantfl -is 
0,65 cm. long, silky and densely hairy within. Fruit is 
velvety, 3-5 cm. lon^, obovoid, slightly leatheryi 

Distribution 

2. ^The tree is a native of Nagaland, Manipur,NEFA, the ivh.asi 
and Garo hills of Assam and Tripura. It is .also found in 
Malaya and Mast Pakistan. Indian Agarwoodis of the best 
quality and enjoys a monopoly in.,the world, market . The areas 
where these trees are doncentrated need to be preserved. 

Uses 

3. Agarwood- is used not only as an incense in the manufacture 
of incense sticks, hbt also for the production of very expensive 
Indian attars which are in great demand in neighbouring 
countries. 

4. Agar Isrused as an incense by the Par-sees and Arabs* The 
wood is white to pale 'yello^irish-white,' or light brownish - groy 
and highly scented .' ■ The trunks, of the large trees are used 
for making-dugouts, the Karens of Burma making bows out of 
the llght-c'bloured wood, 

6 , Commercially important Agarwood contains an oleo-resinous 
matter due to infection by a fungus and is in great demand. 

The infected wood is distinguished by the presence Of innumer¬ 
able coarse j dark 'coloured, ,irregu,lar masses 5 . the parts of 
the woo'd which,-contain these, resinous patches, are'also pro¬ 
tected fioffi decay' and. last, as long as Any.'durable timber . 

The re sin-impregnated wood 'is: .used, for . distilling the highly 
scented oil, k'ho'-.rn as . .agar attinr. , "-^'.hlch is very greatly prlzeu 
in the Eas-t-as a 'perfiime,- In'':-c.ri,bp.'ta'l cQurt rles this resinous 
wood is used as-'an incense..' ,In ^Chana aos's-sticks'■ ar.eymade 
out of it. ' In India’ahd'iPakis.t'i^.Y-it forms important: 
ingredient in the mariufacture of Wigar-battiV or -’agar’ lights 
and 'in mixtures used for embalming the S'eau-.-The'wood is an 
insect repellent and its powder is, therefore, used as a 
preventive against fleas ?md lico on skin and clothes. 
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6 . In .r: a lay a, . the aromatlc^ood Is'used as a cosmetic. 

It is arise'used by cabinet .makers and for beads, rosary, 
GrtidifixeS'-, small. jewel cases, om'a'ments etc. 

7. The bark yields a natural paper, and is used as 
snch by th^ trlbals' of Assam. Mary sacred bo-oks have beei. 
written .on its bark. It is also used for covers of un-^' 
bound ' books. -A fibre which is long, whlt.o, sllkj’' and 
very strong is extracted from the bark. Strips of the 
bark are used by the hill tribes for■ making ropes. 

S» Agar oil'Which is obtained by water dlstlllatlori 
of Agar wood ,: iS' prized in the perfumery inejustry as' a 
fixative'and for its balsamic woody odour. 

Infection of trees 

9. .The natural infection of fungus which results in the 
acceler-j.ted process of Oleo-resin formation is a slow pro¬ 
cess. Therefore, suitable tecl-miques of artificial Ihfection 
need to be evolved to accelerate the process of oleo-resin 
formation in the trees. Such a research:programme'Should 

be taken up,by the Forest Hesearch Institute and Colleges, 
Dehra Dun. 

Collection of Agar Wood 

10. The State i^'orest Departments aucti.on the trees which 
yield the Agarwood. 

There is yet. no, scientific basis to determine wnether 
any particular tree can yield the oil-containing wood but 
generally'diseased trees are felled and seirc.'a for the Agar¬ 
wood is made by the collectors. Some of the indications 
for the. presence of the oleo-resin. are (i) thd'diseased 
condition Of the tree as indicated by a poor crowh, decayed 
branches and uneven bole, pa.rticularly at., .3 to 7 mctr«s 
height! ;(ii) s\Arcllings or depressions and cankers on the 
bole! and (iii) the appearance of hordes of ants in the 
fissures on the bole, . Itirtlior, the wood .assumes a distinct- 
■ly yellowish 'tinge when agar formation takeS; place, while 
tha--normal■wood in the healthy tree' is of a pale cream- 
huff colour. The colour change can be noticed by peeling 
off the hark. 

11. .There is no definite information available regarding 
the relationship between the age. of the tree and the-accumu- 
lation of agar on it. According to Rao. and Bhatia (Indian 
Forester 1958, 85(1) ; 61-65) usually about SO-yeais old. 
trees are felled for the cpilection of agar . At thiS;.age 
the tree is about 5 to 8 feet in,girth and 70 to: 100 feet 

in height. Eooper (Agric. Ledger, 1904, 11 si) btat.es. 
that agar is frequently found in -trees about 20 years old 
but the development takes time and trees about 50 years old 
have the highest concentration. 
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12, The search for 1:116 a:-:ar deposits is done hy chopping 
off'the hark and the wood, of the'felled, t'foes nntil the-dark- 
coloured veins are met with, indicating the proximity of the 
valuable -kmat wood which generally extends to a short distance 
f rom the .'-.centre of; the trunk or bhanch, ,,In this manner, the 
whole tree<id Investigated and it is reported that about 6 to 
8 lbs. of A^.ar Wood, Is obtaine.d from a mature tree'"(Hooper, 

Loc. cit-,), Gtilati (Survey of,Indian. Essential Oilsy Leaflets 
No.L ".Agarwood Oil",: C.S.l.H.,,New Delhi, 1969) states that 
before felling.a tree, two small holes are made in the trunk 
at a distance of one foot. The presence of dairk-coloured 
wood is an indication of the presence of agar . The tree is* 
fe-lled on 'findirig this indication.. It :is,. howeveh, doubtful 
if this commendable practice is actually widely prevalent. 
Employment of unskilled labourers re-sults in indiscriminate 
felling of trees resulting in loss of trees which might have 
otherwise de^/eloped, a .gar at a later , stage. 

Production 

13, The average annual production oi’ As'ar woqd in Assam 
is reported to be about 75 tonnes..- Plantations of Agarwood 
trees exist only in limi'ced forest areas in Assam. For some 
years after the partition, of'the- country, regular smuggling 
was, going-'on between 'East Pakistrui and .'Assam whereby f'rdal 
Agar-wood .vas, lost withbtit' much benefit 'to India.'s; trader 

Grades 

14 , depending upon the extent ‘oi accumulation of the oleo- 
rosin, tpe'heartwood is graded-into four qualities, (i)- Agar 
or Black agar - This is the richest in oil content, is, black 
in colour and heavier thar.). water., Cli). Bang tang - This, is 
brown in shade and has almost the' same density as 'water,' (lil) 
Bhutta - also known as Phutas or Kalaguchi - It is also 
brown in colour but is interspersed vrith' 50 per cent or more 
of yellow-coloured v/ood. It floats clear on water, (Iv) Dhoom - 
This is' the'lowest grado; and is mo s.tly yellow with s.treaks of' 
brown 'and black oleoresin- here an-a tliere. 

Sometimes the sap wood also aeveloped an aroma,'-and 
such wood'is called'^, olagasi . ■ It is not distilled but is 
used as a cheap incense. 

Price of 'i/'/oCd 

15 * The wood is priced according.to the grades mentioned 
above-. During.; .1963-64, the price per tonne ranged from* PlS, 9179 
to Rs,37j6O0 (M.qnthly .Statistics of'the Bbreign Trade'of India) 

Export Trade 

16, . Agarwood (usually the first threelgrrdes) is exported 
chiefly to Arabian countries.. The qu-anti-fieB ’exportel* during 
1961-62 to 1965-66 varied from 3 to 111 tonnes. The'leading 
importing countries are Aman,, Kuwait, Bahrsin Islands and 
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Aden. The quantities and values of Agarwood exportea 
(country-wise) from India during the period 1961-62 to 
1965-66' ar e ■ given ."in Appendix I • 

Agarwood'Oil 

17. ' As a result, of tne investigations .-carried out at the 

Forest Research Institute,'Dehra Dun, the most economic 
method for the. recovery of the pure oil of Agari'xoodds now 
known. In Assam, the Oil is obtained by the \>ratar dis¬ 
tillation of'chipped Agarwood in indigenous type of stills. 
Generally, the yield of o^il is reported to varjr from 0.25 
to 0.38- per cent. 

18. The'quantity of' Agarwood available for distillation is 

reported to bo about 31 \ tonnes which would yield about 

77.5'kg. of the oil (Gulati, LoCi. cit.). 

19. Fairly large quantities of the oil havt been produced 
according to the F.R.I. method by some of the distillers also 
and world-wide interest in the pure oil of Agarwood has 
already-been, "croated. .Plantations of Agar-''rood need to be 
given .a priority. 

liSCOMMiiKDATIOKS . 

\i,;, I?or ;increasing, the production of Agarwood, arti¬ 
ficial 'insuiation' technique to accelerate the rate of oleo- 
resln formation needs to be evolved. University of Gauhati 
has already started v/ork in this direction and this work 
should alsO: be, taken up by the Forest Research Institute, 
Dehfa, Dun-.R., The mode of infection, the casual'agent and 
other feleVant, information in this field is also necessary , 
to be collep-bed. 

(j2) Steps are necessary to be taken to evolve suit; 
able me-t’hods for distillation to increase the yield* 

Intensive research work in this aspect needs to be taken 
up bv! the -Forest Research Institute, Dehra Dun. 

(3) A Pilot Plant to extract oil which will have -a 
ready market is necessary tj3 be set up to explore market 
possibilities of ready-made' Oil., • 

(4) Strict rnoasures for quality control in order to 
promote export.-trade is necessary. 

(5) Instead of the wood, the exporters should be 
encouraged- to export oil extracts which will, have a wider 
market. . 

(6) Protection of plantations and-natural forests 
containing this species is necessary to preserve this 
important tree which constitute substantially in earning 
foreign exchange for India. 




Neg: ^ Negligible 

Source: ’’Montlily Statistics of the Foreign Trade of India". 
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The main -sourcGs. foy'the manafacture of turpentine and 
rosin-in India has 'be (^n , the resin from Cliir pine which jis 
abundantly availatlo in the fore etc - s/..nr frad esh, Himachal 
Pradesh and. Jammu cn Kashmir- India is one of the major Rosin 
and Turpentine producing;..countries in the .Commonwealth. 

2. Rosin and Turpentine are starting materials for-many 
industrial products. Comercial ov-nio.j.tation of the resin of the 
Chlr pine' seives a wide range of .industries. Resin is used 

in the manufacture of shellac, varnishes., soap, paper, oil 
cloth, linoleum, sealing wax., printing inks, electric insula¬ 
tion, gramophone records and wheel greases. It is also a,source 
of turpentine which is tne chief thiimer and solven'fc employed in 
the paint and varnish trade., in boot polishes, medicines, .pine 
oil and is also used.in the manufacture of synthetic camphor* 
Hinus rQZLbur-ghjJ, (21iuia 2 pn &.lf. cUa ), 2imi.s itallicMana (Flflus 

excelsa ) and Pinus ..: Ehasva CFinns ‘ l.'isularis )are amongst the 
important.'Mndiai'Pines which can be tapped for the recovery 
of oleo-.resin. 0.'* ."'I'lf-sc "'okuuri^hi'^ ? s. the only .s-pecies 

which is being tapped for*^lie"oleo-resin, beca'use, of the 
comparatively lower .-.'altitude, .congenial climatic- conditions 
and easy accessibility .of, the area, where it grows- as-well a s the 
high ouf^ufn of .-res in, 

3. pines grow-at-an;elevation of VOO to 3000 metres-on the 
Himalayas and Shiwalik-ranges' and' also in,, the , valleys of the 
major rlimalayan rivex’s , They are found from Bhutan in, the.,east 
to Afghanistan in the west and also j.n the Khasi and Jaint.l 
Hills in the Mlzo Hills and in hagaland a.nd hanipur . Pines. 

( Pinus - insularls )' have been. Successfully dultl-v-ated in Rodai- 
kanal Kills in Madr-'S .State. 

4. Rosin and Turpentine can be manufacuured.by distillation 
of Oleo-fesins collectod from Fine tf ees. Rosin'anduTurpentihe- 
manufacture's are divided in':.p, those .that process -the ojeo’-resin, 
on a cottage- scale and those that havcJhrge well organised Units'. 

These large scdle .nnits. are in operation in almost all th^.Sta'fce 
where Ghir piru occurs. They are working in'close collabor.a-tioh- 
with the .State Fore-'st Departments and enjoy almost a monopoly 
right of processing the • resin produced in' the State, forests,,. In 
addition, a ntimbcr -f cottage- scale producers 'also flourish^In 
the States of Himachal Pradesh and, F-anjab and they, are also i|i' 
a position to get,.a,,par'b of the resin supplied to them .by . the 
State Forest popartments. A few medium scale iinits' also iiave 
been organiaed in' Uttar . Pradesh. ' Such a. -unit -had als.o been .set 
up in Assam un.dsr State control.' It started-the disttlla-tion 
of the resin fron Pi nus ; Idiasy a which giveb ,a-tu-rpentine oil of 
a much, higher p'inen.^ content and rosin of higher grade, 
Unfortimately this unit had .uo stop- functlonin" after working 
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for a few years because of poor yield from the trees, as a result 
of high rainfall in the area; 

5. Resin from high altitude pines and specially from Pinus 

in JammuXvashmir State gives a much higher quality 
of pinene and rosin, but supplies are restricted due to the 

inaccessibility of the' forest areas abundant with these pines 
and the sporadic nature of the species which occurs in pure crops 
only in limited areas in the Kashmir Valley. Consequently utili¬ 
zation of these pines has..not yet becorae practical.” 

6 . The pattern of the pine resin distillation industry in 
the country hasjOf lato, undergone a revolutionary change. From 
a position of an unsal9,-.able surplus of the turpentine oil and a 
heavy demand for Roslr, it has noi.; changed over to the position 
of leaving an unsaleable surplus of Rosin with no surplus 
turpentine, oil-being, available v/hatsoever. The main reason for 
this change ’ in‘'the industry has been that the oil of turpentine 
has now been oonsiderdd to be an important basic material for 
the production of .a number of chemicals, such as synthetic 
camphor, oil of pins and valuable perfumery chemicals, namely 
cltral, geranitunj .line.loe etc. Largo scale units for the manu 
facture of synthetic camphor and oil of Pine have already been 
o^rganlsed in Bareilly.-, (Uttar Pradesh.) and Hoshiarpur (Punjab), 

■-.'ith this development there is no .surplus of the oil today 
unless more resin is available 3 rom. the forests. Obviously', 

the use of ,-oli of turpentine as a raw material in the chemical 
industry and;its ! export in the form of finished chemical 
products will result in earning more foreign e.xchange for 'India, 

7. The programme for the disposal of Rosin requires urgent 

attention, as its use by the soap, paper and the paint 

Industries, is now being done away with, because of .imreaspnably 
high prices. This is a seri.ous problem as ultimately the undisposec 
Rosin will have its own adverse effects on the price structure 

of the oil of turpentine'Which will have to be raised unduly. 

The demand for Rosin by the soap,' paper, paint ^Industries etc. 
is very heavy and it will go on increasing with greater develop¬ 
ment in these 'fieldsPlanned efforts need to be put in for 
examining the oconomiqs of the industry in such a,manner that 
utilisation' of t-h© oil of turpentine-as a raw material, for the 
chemical.industry" goes on enjoying its new important role without 
serious disiocatibn arid .at the same time Rosin would be welcome- 
by the various-user-industries o'-thcr as such or in the modified 
forms in. #hich it should be ::roc:nc-ed in futt^re,. 

8 . Another-problem which is responsible for,,serious losses 
in quality of bo.th the oil .and-r'osin has been the extremely 
negligent handling of the crude rosin from the forest areas and 
its transport in .old tins -'.vbicli bring about con.tam.iratiohw-fith 
iron and adi^eration v/ith extraneous matters during tr-ansit 
from one stag'c to ano-ther. ■ The qauj.lity of the oil and Rosin 
could be greatly improved, if handling of the r esin, transport, 
packing etc. ,are ..controlled effectively. 
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9, Another important raaterial which requires to be explored 
from the economic point of view is the production of the pine 
oil from pine needles and conversion of tfie exhausted needles 
into pine wool which'will, .pol-of . importance a packing material, 
Pine tar, from tho stump of the pine trees is another item which 
can be obtained from the stumps,of the pine trees which are left 
in the ground after the trees hive been felled in the forest 
areas. Production of tho pine tar was attempted during-World 

War II when supplies from the Scandlia-'itar prdducers 
were altogether cut off. Large quantities of pine tar are 
required by the rubber industry'and also for preservation-of 
marine ropes, fishing nets etc. Ino.igenous .proQucLion of pine 
tar was stopped duo to re-introduction of imported nato'tial 
from abroad. It has now been revived again. '3very effort 
should be made in a planned manner to raise the status of tni5 
industry as it supplies pine tar to the rubber industry which 
has an ImpOrtani/Stratcgic position in our national defence. 

Large quantities of pine tar, £.dequate to meet the indigenous 
demand, can be produced from the stumps which are left oyer 
without being extracted in the f^'r'.--'- areas. This question 
needs to be examined carefully.before.the, industry can take up 
this work. .A major■ handicap'in this' is the fear that, the 
removal of 'the stumps-would cause 'erosion as the, stumps,,serve 
to hold the 'soil oh steep slopes., 

10, One of ,.the latest and most .promising economic developments 
in the field of'turpentine chemis,try has been'the utilisation 
of the high boiling sesquiterpene fractions of longifoleno 

and carenes from the oil of turpentine as important and costly 
perfumery chemicals, such as jasmine, jasminal,- etc. can be 
obtained from., the oil. Pioneervork in this regard has beer 
done at the National Chemical Laberatory ra::d also by a few 
entreprenuers in the private seetcr. Its utilisation' on a 
commercial scale •has already ,cQrma3ncQd. This aspect- needs 
further intensive o.ttcntion on the part of roseareh and develop,^ 
raent organisations. 

The present status of the- industry in, different States 
is given below; 

Jammu 'kashmir 

k 

11, In Jammu d; Kashmir State, where the resin industry is 

a flourishing onetlie raw material is the oleo-rcsin c-Qllected 
from Chlr: pine , ,’Plrnis roxburghl i vrhich is, predomihent at the 
lowers altitudes of the. State; varying in range from 467 to ^1097 
metres, with', its best' growth at .'altitudes'^:'of' 760 to 1097 metres, 
Chir occurs over■ ah area of, about'1600 sq. railss .of the 
exploita'ble. forests in the State-. The following statement.ahows 
the extent of occurrenae‘.q divi-slon-wise:- 
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_Name of Divisi on. .. 

1. Kisht^fa^-r (^ammu Province) 

2. Bhadarwah . * *■ 

3 • Doda • 4 a a • • 

4. Ramban ... ... 

5. Reasi ... ... 

6 . Udhampnr . ... 

7. Rajour-i ...... 

8.. Bi]iaw:ap?.v .... .... 

9. Jammu'... ... 

livasbmir Province) 

10a All Divisions ... 


OommerGial area (km "P) 


• • • 


A A • 

• 0 •»' 


• « e 


17.09 
,2.77 
129.84 
321,96 
216,. 24 
653*17 
2IS.36 
128.20 


Total 



12. Resin tapping of Chlr ( Finns roxpiirghii ) for 
commerci^'l'purposes, was initiatod.in Jammu & Kashmir State 
about five deioades. ago and is i^gII ostablished now. Various 
techniques'were employed. The light continuous tapping method 
has been evolved and is now in vogue. ■ It is a safe' method 
and dqes not kill the tree as apprehended .in some of the 
earlidf tecbniques. The prescriptions laid down under the 
techniqlie 'Conform to the standard Indian practice 'and are 
well, suited i and- should be strictly follovred in actual 
practiced 

13. Prior to the .di3t\.irb.uices' of 1947 in this State, the 
level of production had reached about 22,22.2 to 25,926 
quintals,per annum. After .that, ov.rihg to the loss of 
Important resin producing areas '-'f. the-, erstwhile Mirpur 
Divlsloh'and the disturbed conditions in other Chlr bearing 
areas near -the ceasefire .line, such ,as Rajouri and Poonch, 
the annual production fell to about 7404 quintals. 

14. The production'haa nov shot up to around 30,000 quintals 
per annum. The enhanced production;. Is due mainly to the 
opening up of Chlr hearing -ract in the Siwalik hills by roads 
and due to increased wages to cappers since 1959, 

15. With the restoration of .normalcjn in the Chir bGarlng 
areas of 'the bqrder regions in'Poonch and iiajpuri Dlvisi'dns, 
opehihg up of hithert'd unta.pped areas and further extension of 
area’s under tapping, .coupled with intensification and improve¬ 
ment of the tapping Industr;, \.wt a:ll'levels, it is hoped to 
increase the-yield and step'up the production of the Chir 
Oleo-resin to about 45',000 quintals pei annum. 

Processing 

l6* There is a Resin & Turpentine Factory in Jammu & 

Kashmir State at Hiransahib set un in 1939-40 as an lnde»* 
pendent Government concerii. The facu.ry .ias recently been 
taken ovpr by Jammu & hash, .ir Indiestr■ e.=’ .Ltd, which is an 
autonomous board for State Industries. 
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17 . Processing 03 " Chlr.plne oleo-resin is carried oi^t at 
the factory rinder tlie pontinuous; fractional distillation 
process. The factory^ distills abCht 2,:QpO tC. 2,600-tonnes■ 
of oleo-resin ■.anmyiily. Its. processing capacity requires • to 
he enhanced to atr least 3,704' tonnes, sp.'as to utilize the 
existing surplus, ■oollo.ction v;hich runs to about 370'tonnes 
per annum .?u.d also , to ■ copq. with ^the ■ increased production as 
envisaged for future expansion. 



18. About 3-4 thousand fainilies are employed in tapping 
operations in the iorest. The factory affords ecinlOyment to 
160 workers who earn good wages and bonuses. 



19. The bulk supply oi the resin collected in the State 
goes to the Kosln. & ^Turpontino Factory at MiranSah.ib in iamrau 
Province. The total'cost of resin delivered at, the factory site 
works out to Rs.46/,*- per quintal as against Rs. 27/- to Rs,30/- 
per quintal about a decade back. 

20. During t-iie; previous 5 years , the price of. resin realised 
from the factory ,has risen from Rs.62/- in 1961-62 to Rs,,73/" 
per quintal in .1964-65, On .the other hand the sale value of 
tho surplus production in the open'market during the -corres¬ 
ponding period variod from'Rs.89/- in 1962-63 to Rs.94/- per 
quintal in 1964-65. The revenue from resin tapping., at the 
present ■;tempo and the prevailing rates ,, runs to about Rs.25,0 
lakhs p.Qr annum as '^.gainst an expenditure of about Rs.9.0^ lakhs 
only. 

21. The Rosin & ..Turpontino Factory was started with- a 
rotating c.apital of,Rs.3.G lakhs, .and up to 1957-58, It has 
yielded Rs .24,86,302/- a.s not profits besides. Rs ,2,40,000/- 
paid as interest to the State Exchequer. The.State Forest 
Department shares in the profits.'of the factory, on' 60 j 50 basis', 

22. As regards export of Kosln and Turpentine, it may be 
stated th-at'the export rates are very low (about 50^^' less') 
than the current market rates-prevailing in the country and 
unlcs^s. the Gov.ernmient subsidises-the commercial unit, it is hot 
possiDi-e to Gxp'ort Rosin ahd'Turpentine. 

Himachal P-ra desh 


23. There is .at .pres'.nt only one Rosin u Turpentine,'factory 
situated at Rahanj^in Slrmur'District,-Himachal Pradesh,- which' 
is under the adrilnls tratlve control of . tli^ State'-Forest .poptt! 
It ip'oeiiccs annually 26., poo ,10,27,000 quintals of''Rosin‘of, 
various grades and 6,25,000 'to' 6 ,85,000,-litres of turpentine 
Hoth of ISI specificaticn.--'An.othor .factqty for- the, 
manufacture of Rosin and Turpentine is being ■'set up in the 
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public sector, at Bilas.pur, (Hiiaach’al Fralosh) . This factory 
will have an ipstalled.papacitj^ for procossing about 74,600 
quintals of rosin-and 'for the production of. 46,800' quintals 
of rosin of varioiis-grades pahd' 16, lakh litres .of‘ ttirpehtihe 
oil. It will als-o.'-produce'other ■ subsidiary products lllr 
phenyle, varnish.efcThe'products manufactured in the 
factory are sold in this country. -But now it has boon 
experienced that the trend of market of .Rosdn and Turpen¬ 
tine of various grades in our country is uaifavoiTable 
and as such, the factory is facing difficinity in aisposal 
•of Rosin and, Turpentine. In order to dispose of the stock and 
earn foreign, exchange for the country,-it is consideiod 
that WW and some quantity of -IG grades o.khpsin of I3I 
specification should be exported tofoioign countries. 

24. The State Trading Corporation and other recognized 
export houses have been requested to sock overseas market 
for Ibsin produced in'.'the afOre-r.u;ntianed .factory. A major 
factor'inhibiting.exports is the appreciable disparity 

betwoeh\the. rates,in'the 'indigenous markets and those■pre¬ 
vailing in the overseas ones, Govcrnriient oi Inola had 
earlier announced that 40/5 Gntltlomont of the total value 
of expox'tlof; Rosin would be allov/ed to the exporter for 
the purpo..3C .of; Imp'prting, chenicals, etc. , from the overseas 
markets-. 'This relaxa-tion or facility will certainly meet a. 
part of the g-ap in' the prices but will :p!:-'rhapS not cover the 
total loss. 

25. . The production of oleo-rcsin in; this State in 1966-67 
was about 2,50,000 quintals (26,000 torine:) . This resin is . 
obtained from the chir pine (Pinus roxburghil ) which grows 
in pure crops in tho- outer rax-g-es- of the riinalayas from a.boux 
900 ra.. to 1500 -n, altitude, best pin.'- crops occur at 
1100 to-1500'm. ,in the inner valleys of the imnortaht rivers,. 
The trees arc tapped'accordin.g to diaiuct; r, sizes and the, 
collection of the resin is- wo.11 - oi'g.aniscu •>' 

I'fost of the-rosin collected in th-i otate forests is 
utilised . by: the factory at C'lutt-erbuokga.r,.j near Bareilly ^. the 
Indlap .Turpentine and RcSin Pac cory'Ltd., "'.rhich 'vas at "'no 
time a p-rivate owned-factory but. is now-.in tlis public sector . 
The factory processed about lljOO.C to 15,00-.htonnes of resin 
annually and produces about 9,500 tonnes c.f Rosin and 2300. 
kilo litres of the Turpentine oil. In i-v-oey.t years the 
factory has built up an export r.aikot thiough Gtate 
Trading. Corporation,. It caxi jxport abor.t 3G00 tonnes of Rosin 
and .about, 1500 tonnes of Turuentint annually, 

26. -Data covering actrial coll,;ction,;o'l Cieo-resln from 
Forest .Departmentis for thoi-yoor 1965..andaSCS are. given belows, 
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ti'tia.s of Oleo-Tosin oollectod during 
1965 _Cin tonnes) 1966. 


Uttar Pradesh 
Himachal Pradesh 
Pun 3 ah^ 

Jammu & Kashmir 


23,673 

10,036 


6,272 

3,047 


43,028 


25,924 

16,100 

2,735 
4 4,759 ' 


27. Tho manufacture of Hosin and Turpentln? is novr a well 
established Industry in tho country. There.are at present 
three units in the organised sector. Their capacities are as 
follox\^s''-- 


_processed- in 1966-67 

(a) Indian Turpontino and Rosin 

Gompajiy Ltd,., Bar o illy. 135,000 quintals 

(b) Himachal Government Hosin &. 

Turpentine Factory, Kahan. 34,270 " 

(c) Government Kosin & TurponolnG 

'Factor^?-, hiransahlb, J.ajnmu &' . 22,750 ” 

' Knshmlr, Jammu, Tawi. 

Tbe market price of r^sir is aoout Rs.90 per quintal. 

28. .Besides the above, there is a factory in the public., 
sector'coming, up at Bilaspur in Fiaaachal Pradesh while thbre 
are about 22 to 23 small scale units, .mainly in the Punjab 
and Uttar Pradesh, The technique adopted by the small scale., 
units is crude and is adversely caffecting the quality of theii 
products,' The actual ou put of Hosin and Turpentine, during 
the last 5 years by,tho units in tho organised’sector has-been 
as follox/s 

‘Ypar ,Rosin Turpentine 

^-.jTpat3P_s)_ 


1962>.63 

13,838 

3,418 

1963-64 

12,557. 

3,412 

1.904-65 

12,284 

3', 354 

1965-66 

14,575 

14,461 

3,708 

1966-67 

3,857 


In the case of rosin the recovery percentage is about 75% 
while .for the oil it is about 17‘l. 

29. The output of the units in, the small scale sector is 
not-'knox'/n though, . 0 VOrj)' attempt, was' made. to collect this,. 
Inforrrfation.^ Kox.’evor, .from' data informalljr'gathered, it is 
ex.pected to he ,more or less of the 'same order/ as that, of' the 
.units ,ln the organised sector.,:. Turpentine oil, the yield of 
which is about l/4th of thoU of Rosin was until recontly 
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C'onsiderod-a liability as ii.ses for'this material had not 
developed. Recent developments in. tills field, namely, the 
establishment of nnlts for the mamafactnre■of Camphor. 

Synthetic pine oil and .aromatic chemicals have resulted 
in a shortage of tho gum spirit of Turpcntin.:. As started 
earlier, entrepreneurs in this field have been exploring 
possibilities of tapping pine resources, vithin the country 
and'in the adjoining countries, so as to .meet their 
increasing.demands for turpentine oil. This would also 
indicate that at present we are not In a positio? o export 
Gum spirit of turpentine, 

30, ' Rosin.which at one, stage was In great deraand and 
necessitated tiho issue of lacences for its import though on a 
restricted scale, is now available in plenty. This, however, 
does ^not -mean that the present production is surplus to our 
requirement. Tho present output is just adequate to meet 
internal demands for paper, soap, surface coating and a 
large number of other smaller industries. But some of the 
consuming industries have bee... fprcpd to partially s^^^ltch. 
over to the use of substitutes due *to the increase in, 

the price of Rosin,-which h‘as risen by nearly 50p during 
last few years. Our prices are for too high when compared ■ 
with the prices prevailing in the international market, One 
of the major producers, of this commodity had recently brought 
to the notice of Goverrmont that Rosin is available in the 
international market at almost the sane price at which they 
buy oleo-resin from the State Rorost Depi-rt: :ent. From the data 
furnished in this connection, it is seen tnat x'hilo the ■ 
forest department was earlier selling ole'''-resin at Rs ,80/- 
to Rs.95/-pGr quintal, the pr^asent'price is about Rs.lOO/p 
per quintal. This has resi^l.ted in the .-.ocviiulation of large 
stocks of Rosin with producers. Orvo oi tho imits in the 
organised sector alone hell rocontl 7 / over a,000. tonnes of 
this matcirlal. Incentive licences to the ..xtont of 15/ which 
is the maximum permissible, are under consideration to boost 
the export of Rosin. But thi., is perl aps inadequate to liquidate 
the accumulated stocks. The only solution in this regard may 
be reduction in the selling price of the oloo“io„sin. It is 
further ■ Understood that there arc a few bottlenecks, e.g,., 
the high cost of packing oloo-resin, di^eccr-or tlon-'in the 
quality of resin due to defective packing end the high cost 
of transport, which are adding, to tho sale priCvC of oleo- 
resin. Economy in theso factors need to be considered in order 
to reduce the cost of tho raw ir’..’,torial, 

31, There is cfonslderablc demand in the o.vdrseas market 
for Rosin and Turpentine. The raain impodim;:mt standing in the 
way of exporting Rosin and Turpentine ,‘jil is tlie comparatively 
low prices in the foreign market of th..so commqditic-s. In 
short, the manufacturing concern lose about 25% of the cost 

of uroduction of these comiaodities. During 1,966~67 about 2,000 
tonnes of Rosin and 1000 tonnes of Turpentine was exported ' 
to various countries. Sven during June 1967, nearly one thousand 
tonnes of turpentine oil has been exported to Hungary, Therefore, 
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it is pv,:j.dGnt 5 that' this is a sourco Oy which the coimtry 
can eafri val-uabla foreign exchange if sdrao arrangement can 
be evolved, to compensate the nanufact'urers against the lo.ss 
involved. Abort Ks.oSjOOjOOO ofcforeign'exchange has been 
earned by those sales through'State Trading Corporation 
during 1966-67, 

32. If. about 25% of th...; proauction is exported it will 
help'to stabilise the industries, hliile considering the 
various ways for boosting the export, it was expressed that 
the. export may bo subsidized directly by the Gcversimeiit of 
India* Concession in railway freight on th.j comiiodity exported 
should also be allowed. The follovring quantity of hosin and 
Turpentine is available for exporti" 

hosin ... a,000 tonnes 

Turpentine... 2,500- " 

Against the above quantity, current'expor-t. is as follows 

nos in •... 2,C0C tonnes 

Turpentine ... 1,000 " 

33, It was emphasised that-research to find now uses 
of resin and its products shoi’id ho intensified under a 
coordinated program.mo by the indu.st'ry and Forest Research 
Institute,.D.ehr.a Dun, so that even in the event of competition 
of synthetic .'products the, industry can stand on its own. 

In Japan .and other countries resin is being utilised in 
the production of lin'-.loum, plastic indu,stry, "adhesives and 
high "quality paint, etc. Similar avenue of utilisation "in 
this country shorId be explored. 


HSGOM^IEIIDATIOKS 

(li Concerted cff.m ...e c:,.r.oiAld be made to increase the 

production of resin from the forest areas in the Himalayas, 

(2) Arrangements should be made for the proper handling 
of resin, from the souj?co to the d'ilivery point. Contamination 
from storage tins and adulteration from extraneous matters 
during transit should be minimized. In order to purify it, 
from iron Gontaminatlon,', oxb.lic, acid is used but this changes 
the composition of resin. It would, therefore, be desirable 
to prcvdnt the contamination itself by usln.g good quality 
containers. 

(3) Tho export of^^feopoiatinQ should be restricted so as 
to encourage its utili.sati6h'"ln indigenous industries. This 
will result in saving the foreign exchange nov; being 
utilised on imports. 
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(а) The overseas markets .require various grades of Rosin. 

It is not enough to supply then uith o.nly VW or WS grades. There 
is a demand, for N grade and iu might even be possible to 
find some demand for B <1. D. grades. Efforts should be^made 
to meet all these demands.. -TOa' of the total production of 
WG and of I- grades produced should' bo reserved for 
export• 

(5) Uniformity in quality should bo maintalnod for ylT 
grades and the Indian St,and.ards Institution should stenaardis' 
these grades; 

(б) Pine oil can be extracted from the needles of the 
pine trees and tho exhausted rr-uterri-al can bo turnod into pine 
wool X'lT'hich is a very good shock ahsorbor and ^ is used ^as 

a packing material. The utilisation of the high boiling 
sesquitorpene fractions of longifolcne and carenes from the 
oil of turpentine is important and costly perfumery cher/dcals 
such as jasmine, jasrr.inal etc. con I'lO produced ^frqr. this. 

Some work on this aspect has been done in the iVational 
Ghemica,! Laboratories but it is yet 'to be st.arted_on a coiuiu- 
ercial scale. Research and doveiopr:'3i.Lt of this industry has 
to be intensified,at National Chemical Laboratory and 
in the Private Sector. 

(7). To encourage exports 

i) Rosin and Turnentin . should bo brought under 
the schedule of items eligible for 
subsidies for expori by Co'norce Ministry^* 

ii) Railway P.Linistry shoeid be approached to allow. 
bOfo concession in.railway freight on the 
quantities that are riovod for uxport; and 


iii) that a special quota of bright tin 
be made availabl-. bo th.: iinustry 
the cost of production of Rosin. 


plates should 
to reduce 




